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INFANTS OF MEXICAN DESCENT. I. PHYSICAL 
STATUS OF NEONATES 

Marcus S. Goldstein 

Dvisioti of Public Health Methods 
U. S. Public Health Service 
Bethesda, Maryland 

This study considers body weight, body length and chest circumference of 
Mexican neonates. 1 

Despite large numbers of Mexican immigrants and Americans of Mexican 
descent in the United States, especially in our Southwest (e.g., ca. n percent 
of the population in Texas in 1940-—Census, 1942), there is nothing in the 
American literature, so far as I am aware, relating to growth and develop- 
ment of infants of Mexican descent. Published material in Mexico proper is 
also apparently rare. There is only one contribution extant on weight and 
stature of Mexican infants. It is a standard table referring to Mexican children 
in general, issued by the Departamento de Asistencia en los Estados y Terri- 
torios. 

While working on the general problem of demographic and bodily changes 
in American descendants of Mexican immigrants, I obtained records of body 
weight, body length, order of birth, and other relevant data on a series of 164 
infants born in San Antonio, Texas, of Mexican parents. These infants had 
been measured by graduate public health nurses, at birth and at regular 
intervals thereafter, in well-baby clinics. Comparable observations on a series 
of over 400 infants born in Mexico were culled from the pediatric records of 
an infant-care clinic in the city of Guanajuato, Mexico. 2 

Only “well” babies (as well as could be expected under generally very bad 
economic conditions) and only full-term and “legitimate” infants, so far as 
could be determined, were considered in the computations. It should be noted 
that the economic status of the parents of these children, both in Guanajuato 

iThe present data were obtained during a study conducted for the Institute of Latin 
American Studies at the University of Texas. I am grateful to the Institute for permission 
to publish this material. 

2 I am indebted to Katherine King Baker, Director of the Division of Public Health 
Nursing of San Antonio, Texas, for generously permitting use of the infant data obtained 
by her nursing stafl in 1940. The Guanajuato data were obtained through the courtesy 
and generous cooperation of Dr. Roberto Torres Guerrero, head of the Centro de Asistencia 
Materno-Infantil in that gracious city. Also, I am greatly indebted to Dr. Guerrero for 
sending me pertinent information concerning the Guanajuato infants, as well as the 
growth data on Mexican children issued by the Departamento de Asistencia en los Estados 
y Territories. To my assistant in the Held, Miss Concepcion Uribe, I am grateful for 
inestimable aid in culling the infant data from the records in Guanajuato. 
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and in San Antonio, was grievously low; gross inadequacies in food, hous¬ 
ing, sanitary conditions, and other necessities and amenities of life were 
commonplace, according to notations in the records as well as personal ex¬ 
perience in both communities. 

As regards the reliability of the data, body weight is a simple measurement 
and any material error in an individual instance would certainly be cancelled 
out in the group consideration. Measurement of body length of the infant is 
probably more susceptible to the “personal equation.” How much that would 
be, and how it varied between the measurement of the infants in Guanajuato 
and San Antonio, I do not know. Such a check is relatively seldom made in 
any case. However, there is nothing that seems to me to indicate a reasonable 
doubt as to the reliability of the data as a whole, or as to the comparability 
of the data obtained in Mexico and the United States. To be sure, a larger 
series than that at hand would have been desirable, and it is to be hoped that 
this brief paper will be followed by additional and fuller data on this almost 
completely neglected subject of physical development of Mexican infants. 

Mean Dimensions 

a) Body weight. It has already been demonstrated that significant bodily 
differences occur between Mexican immigrant parents and their American- 
born adult offspring, as well as between the latter and comparable age groups 

TABLE i 

Weight at Birth of Infants of Mexican Descent 
Compared with that of Other Groups 


Newborn 

No. 

Males 

Mean 

S.D. 

No. 

Females 

Mean 

S.D. 

Mexican 


gms. 

gms. 


gms. 

gms. 

San Antonio (U.S.). 

42. 

3379 

446 

5 * 

3261 

490 

Guanajuato (Mexico) ... 

57 

3122 

37 ° 

60 

2980 

330 

Combined group . 

99 

3244 

418 

hi 

3126 

450 

Comparative data 







Mexico, general 1 . 


3100 



3100 


Cincinnati White 2 . 

■ - * 73 * 

3349 

594 

1658 

3 2 34 

54 1 

New York White 3 . 

• ■ 395 

3375 

440 

417 

3222 

5*7 

Cincinnati Negro 2 . 

., IX 44 

3154 

54 1 

H53 

3053 

539 

New York Negro 4 . 

480 

33 oo 


449 

3100 


Chinese 5 . 

IIO 

3018 

4 83 

70 

2966 

428 


^-Mexican Departamento de Asistcncia InfantU de Mexico 
2 Andcrson and Brown (1) 

3 Bakwin and Bakwin (3) 

‘%fichclson (14)' 

5 Hsiang Wu and Soong (10) 
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In Mexico proper (9). The differences, primarily of size, were attributed 
largely to generally better living conditions in the United States. The ques¬ 
tion arose whether these divergences noted in the adult, e.g., greater stature 
and weight in the American-born, were discernible in infancy. Regrettably, 
there were too few observations of body length at birth among the Texas 
infants to make inter-group comparison practicable in this respect. Body 
weight, however, is available for a fair series of infants of Mexican descent 
born in Mexico and the United States, respectively. Weight was measured 
with the infant nude, or a proper allowance was made for the clothing 
occasionally worn at time of weighing. 

Table 1 considers body weight at birth. The infants of Mexican descent 
born in San Antonio are evidently heavier than those born in Guanajuato or 
in Mexico in general. The difference between the females (San Antonio and 
Guanajuato), 281 grams, and that of the males, 257 grams, is in each instance 
significant statistically (3 x S. E. of the difference). Of considerable interest 
is the almost identical birth weight of the Guanajuato and general Mexican 
males (3122 grams and 3100 grams, respectively). The same concurrence 
will be noted later for body length. 

The main reason for the appreciable divergence in weight (ca. 9 percent) 
at birth between infants of the same ethnic stock, one group born in the 
United States, the other in Mexico, is probably the relatively greater well¬ 
being of the mothers in the United States during the period of gestation. 
Bad as conditions were in San Antonio, there is no doubt that the economic 
circumstances of these people were generally better than those in Guana¬ 
juato. 

A fact long recognized is that the mother’s environment has a substantial 
effect on the body weight and even body length of the new-born infant. Thus 
Robertson in 1915 compared infants of British stock which were born in 
England, Australia, and the United States, each from a like economic level. 
Robertson found that Australian neonates were markedly heavier than those 
born in England, with the United States newborn intermediate. He attributed 
the heavier weight of the Australian infants especially, to “change in . . . 
social and economic conditions,” also citing other authorities who had noted 
that “rest and improved nutrition (of the mothers) causes a notable increase 
in the average weight of infants at birth.” Examples of recent work in this 
field are the researches of the Bakwins, who have repeatedly verified the 
great influence of socio-economic status of the family on size and well-being 
of the newborn (3, 4). Another study by Burke, Harding and Stuart (5) 
only recently has demonstrated a definitely significant relationship between 
protein content of the mother’s diet during the latter part of pregnancy and 
the body length and body weight of her newborn infant. 

Body weight of several other ethnic groups of more or less similar socio¬ 
economic status are compared with the Mexican data in Table i. It is clear 
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that the Mexican neonates, especially those born in the United States, com¬ 
pare favorably with any of the other “White” infants, and appear consider¬ 
ably heavier than the Chinese newborn (bom in China). There is much 
evidence, however, that the factor of “race” is often secondary to socio¬ 
economic considerations, such as the amount and type of nourishment avail¬ 
able to the pregnant mother and the extent of rest and care she can afford. 
Thus Bakwin and Bakwin (3, p. 619) found no difference in body weight 
of American newborn of North European, Central European, Mediterranean, 
and Jewish parents, all of whom were from approximately the same socio¬ 
economic level. However, significant differences in body weight and stature 
did occur between infants of the same ethnic stock belonging to different 
economic classes, (p. 617). 3 

A word may be said about variability. The sigmas of the infants born in 
Mexico (Guanajuato) appear uncommonly low. This may be due to the fact 
that these infants were bom of parents representing a relatively homogeneous 
group. 4 

The mininum and maximum weights of the newborn were; San Antonio 
(U.S.), males, 2608-4536 gms.; females, 2268-4308 gms.; Guanajuato 
(Mexico), males, 2400-4000 gms.; females, 2250-3870 gms. 

b) Body length and chest circumference . There were too few measure¬ 
ments of body length on the United States-born infants to warrant separate 
calculation, and hence these have been combined with the Guanajuato data. 
Chest circumference refers to the Guanajuato infants only, since no informa¬ 
tion on this dimension was available for the United States infants. Body 
length was usually measured within the first 3 or 4 days after birth, occa¬ 
sionally as much as two weeks after, and by means of a standard pedom¬ 
eter. The measurement was taken by a competent registered nurse, as was 
the chest circumference; the latter was taken at the level of the nipples. 

Mean dimensions with comparative data are given in Table 2, Remark¬ 
ably, mean body length of the present sample of Mexican newborn males, 
50.3 cm., is identical with that given by Mexican government sources for 
Mexican newborn males in general. Also, it will be noted that the body length 
of Mexican neonates is virtually the same as that of American “White” 
infants and is definitely greater than body length of Chinese newborn. 6 


3 A review of the literature on socio-economic status and stature at birth is given by 
Meredith (11, p. 28). 

^Although the present sample of Mexicans was of mestizo (Indian-white) stock, the 
admixture is generally a very old one, going back several hundred years, 

15 As regards comparison with Negro neonates, there is a surprising dearth. o£ recent 
material ort body length of Negro newborn. The most recent, so far as I know, is that of 
Freeman and Platt (8) who give 49.1 cm. as mean body length for 47 Negro newborn 
males measured in New York. 
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TABLE 2 

Body Lengths and Chest Circumference of Mexican Neonates 
with Comparable Data on Other Groups 


Body Length 


Chest Circumference 

Males 

Females 


Males 


Females 

No. Mean S.D. No. Mean 

S.D. 

No, Mean 

S.D. 

No. Mean S.D, 

Mexican cm, cm. 

cm. 

cm. 

cm. 

cm. 

cm. cm. 

Mexico and U.S. 93 50.3 2.38 

88 49.8 

1,93 

85 36.7 

2.51 

81 36.2 2/09 

Comparative data 






Mexican, gen’l 1 , . 50-3 .... 

. . 50.3 





N.YorkWhite 2 395 50.4 1,96 417 49,7 

1.88 

395 31.1 

1.85 

417 30.9 1.79 

Boston White 3 88 50.6 2.1 

99 50.1 

1.6 

98 33.2 

1.8 

111 32.9 1.6 

Chinese 4 110 49.0 2.9 

70 47.8 

2.7 




1 Departamento de Asistencia Infantil de Mexico 




2 Bakwin and Bakwin (3) 






3 Vickers and Stuart (16) 






^Hsiang Wu and Soong (10) 







TABLE 3 




Body Size and Weight of 

Mexican Neonates by 

Order of Birth 

Birth Body Weight 

Body Length 

Chest Girth 

No, Mean S.D. 

No. 

Mean 

S.D. 

No. 

Mean S.D. 

Order gms. gms, 


cm. 

cm. 


cm. cm. 

i 6 i 3059 402 

43 

49-75 

1.15 

39 

37.25 2.85 

2-4 70 3213 458 

59 

50.10 

2.41 

54 

36.35 1.77 

5 plus 70 3161 419 

76 

50.10 

2.29 

69 

36.19 2.22 


Chest circumference is apparently not as generally measured as are body 
weight and body length in the newborn. The comparatively much greater 
circumference of chest in the Mexican neonates was somewhat surprising, 
and to some extent may be the result of differences in technique of measure¬ 
ment. Yet, it is a fact that the adult Mexican often does have a definitely 
lateral body build (9, p. 52). More corroborative data on this point are needed. 

Order of Birth 

The smaller body length and body weight of the first-born, as compared 
with the later-born, is a well-known and general phenomenon.® Table 3 
demonstrates that also among the Mexicans the first-born are somewhat 
lighter in weight (118 grams) and shorter in body length (.35 cm,). The 
difference between first- and later-born infants of Mexican descent falls well 
within the range of other groups in this respect (n, pp. 38-39; 13, p. 46). 

fl This aspect of growth has been reviewed in detail by Meredith (11; 12). 
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However, chest girth of the first-born appears to be greater than in the 
later-born, although the difference is not statistically significant. As noted 
previously, data on chest girth are relatively scarce and, so far as I know, 
a difference in this dimension favoring the first-born has not appeared here¬ 
tofore. 

Variability 

Of 178 Mexican neonates, a.B percent were below 47 cm. in body length, 
a definitely lower proportion than the 6.4 percent, 14.4 percent, and 26.1 
percent noted among White and Negro American groups cited by Meredith 
(n, pp. 74-75). Some 8.4 percent of the Mexican newborn were between 
45-47 cm. in body length. 

The distribution of body weight is noted in Table 4. Practically 5 percent 
of the Mexican neonates (full-term, so far as known) were under 2500 grams 
at birth, the generally assumed line of demarcation between prematurity and 
full-term. A relatively much higher incidence of females than males were 
in this category, under 2500 grams (7.2 percent vs. 2.0 percent). With regard 
to birth order, rather unexpectedly, a high proportion of infants under 2500 
grams occurs in very late-born, 8.6 percent of. fifth-born and later. 

Premature Infants 

According to specific notations in the pediatric records, a number of infants 
were born prematurely. There were 11 of such out of 221 for whom records 
at birth were available, or 5.0 percent of the total. Of these 221 infants 98 
were born in San Antonio, and 5.1 percent of the latter were prematurely 
born, Among the 123 infants born in Guanajuato, Mexico, 4.9 percent were 
of premature birth. Hence, there is virtually no difference in the incidence 
of premature neonates born either in the United States or in Mexico. Further, 
there is apparently little or no difference in occurrence of prematurity with 
regard to sex, 4,8 percent of 104 males being of premature birth and 5.1 
percent of 117 females falling into this category. 

In this regard it is of interest to know that Bakwin (2) cites two authorities 
as finding 5.0 percent and 5.1 percent, respectively, premature births among 
“White” infants and 5.6 percent and 6.1 percent for Negro infants. The 
incidence of premature births therefore seems virtually identical among 
Mexican and other “White” groups, and somewhat higher among the Negro. 
To be sure, the data other than Mexican go back some 20 years, and condi¬ 
tions may have changed since that time. 

Body weight was recorded for 9 of the .11 premature infants, namely: 
1300 gms. (1 female); 15S6 gms. (1 male, 1 female)-, 1750 gms. (1 male, 
1 female); 1800 gms. (2 males, 1 female); and 2400 gms. (1 male). The 
male weighing 1750 gms. was 46 cm. long, with a chest circumference of 33 
cm.; the 1750 gm. female measured 40 cm, in length with a chest circum¬ 
ference of 31 cm. Body length of one other premature infant was recorded 
(female, weight r8oo gms.), namely, 42 cm. 
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TABLE 4 

Distribution of Body Weight of Mexican Neonates 


Weight in grams 


Mexican infants 

2250- 

2499 

2500- 

2999 

3 goo- 

3499 

3500- 

3999 

4000- 

4499 

4500- 

4536 




Percent 

of Infants 


Total number (210) 

4.8 

33-8 

35-7 

21.9 

3-3 

o -5 

Males (99) 

2.0 

30*3 

40.4 

22-2 

4 *i 

1.0 

Females (in) 

7* 2 

37.0 

3 i -5 

21.6 

2.7 


Birth order 1 







1 (61 infants) 

4-9 

39-4 

42.6 

8.2 

4*9 


2 - 4 (70 infants) 

M 

37 - 1 

32.9 

2 4-3 

2.9 

M 

5 plus (70 infants) 

8.6 

28,5 

32.9 

27.1 

2 -9 



1 Order of birth not known for 9 infants. 


Summary 

Mexican neonates born in the United States (93) were found to be sig¬ 
nificantly heavier in body weight—males, 257 gms.; females, 281 gins.— 
than those born in Mexico (117), probably as a result of relatively better 
living standards of the mothers residing in the United States. In both body 
weight (male 3244, female 3126 gms.) and body length (male 50.3, female 
49.8 cm.), the Mexican neonates compared favorably with newborn of other 
ethnic stocks of a similar economic level. Chest circumference of the Mexican 
newborn (male 36.7, female 36.2 cm.) was appreciably greater than that 
of several other groups. The first-born of Mexican neonates were somewhat 
lighter in weight and shorter in stature than later-born; the opposite trend 
occurred in chest circumference, although the difference was not statistically 
significant. Of 221 Mexican newborn, 5.0 percent were prematurely born; 
there was virtually no difference in incidence of premature births with regard 
to place of birth (United States or Mexico) or between the sexes. 
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Note 

Dr. Morris Steggerda has called my attention to body weights of Navajo 
newborn (Steggerda, M., and Bate, R. C., Anthropology and human genetics, 
Carnegie Inst. Washington Year Book No. 38, 1939, pp. 202-205). view 
of the ethnic affinities between the American Indian and the Mexican 
mestizo, these should be of interest. The weights were: 102 males, 3266 gms.; 
106 females, 3028 gms., values somewhat greater than those of infants born 
in Mexico, but not as high as the weight of Mexican infants bom in the 
United States. 
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SOME INFLUENTIAL FACTORS IN THE 
DETERMINATION OF AGGRESSIVE BEHAVIOR 
IN PRESCHOOL CHILDREN 

Myra J. Muste and Doris F. Sharpe 1 

Mount Holyohe College 
South Hadley, Massachusetts 

In each society there is a clearly defined code by which parents are expected 
to rear their children. Children in American society are approved if they are 
friendly and dynamic in behavior; leadership is an accepted mark of success. 
Self-defense is fostered as a valuable skill, but initial attack is frowned upon 
and is frequently punished, This is particularly true if the attack is physical. 
Aggression is less acceptable in the behavior of girls than in that of boys, but 
among boys, aggressions are especially disapproved if they are directed against 
"the little fellow” or against girls. Within the social mores there is much 
individual variation and yet aggression is of general concern among parents 
and much adult effort is directed toward its control in the development of 
children. In this study preschool children from two American environments 
have been observed in standardized experimental situations in order to dis¬ 
cover the possible relationships between factors of age, sex, gross environ¬ 
mental differences on the one hand and the frequency and types of aggressive 
behavior, the techniques of response to aggression on the other hand, In 
addition, case studies of individuals within each environment have been 
made in order to gain an understanding of the possible influences of per¬ 
sonal experiences, needs and qualities in producing individual patterns of 
aggression which are distinguishable from those brought about by gross 
environmental circumstances and developmental trends. 

Survey of Literature 

In a study by Jersild and Markey, it was found that boys consistently 
showed a higher number of aggressions than girls (6, p. 66). In two of the 
groups of children they studied there were relatively more conflicts between 
children of the same sex than between those of opposite sexes, while in the 
third group there were more conflicts between boys and girls than there were 
between girls and girls (6, p. 72). They found an irregular decline in the 
frequency of conflicts with increase in age during the preschool period (6, 

p- 157)- 

Fite concludes from her study that the whole basis of aggressiveness varies 
with the kind of response encouraged by complicated, specific, personal re- 

1 The authors gratefully acknowledge the assistance they have received in the prepara¬ 
tion of this study from Dr. Margaret B. McFarland and Dr. Stuart M. Stokej members of 
the Department of Psychology and Education at Mount Holyoke College. 
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lations, and the role the child is playing; as the child grows older his social 
role changes and thus his forms of aggression and his reaction to it (4, p. 269). 

Isaacs points out that aggressive behavior toward other children appears 
so normal as to represent a definite stage in social development and that 
aggressive behavior means a greater freedom of feeling and action on the 
part of the children and shows that the child is less inhibited by anxiety 

(5. pp- 231-^32). 

In discussing the progression of social development in early childhood, 
Bridges says that aggressive as well as friendly responses tend to increase 
with age during the preschool years (1, p. 73). 

In her study Murphy found that boys are more active in defending a child 
attacked than girls (ir, p. 154). Murphy cites increasing age as well as other 
factors, such as general adjustment, as being positively related to the fre¬ 
quency of aggressive behavior during the preschool period (11, p, 255). 

In their discussion of the aggressions of children, Murphy, Murphy and 
Newcomb have pointed out that “behavior reflecting increasing mastery 
over things and people tends to increase with age, that those forms of aggres¬ 
sion that reflect increasing ability to stand on one’s own feet correlate posi¬ 
tively with age,” (10, p. 383.) They have also pointed out that as preschool 
children grow older they tend to participate more frequently in group play 
and that aggression and conflict occur with increasing frequency as part of 
the whole pattern of social participation (10, p. 384), 

In general, previous studies have indicated that aggressions tend to increase 
with age during the preschool years and that boys tend to make more overt 
aggressive responses than girls. This study proposes to test again these trends 
in a controlled situation and to seek further understanding of the relation¬ 
ship between these trends and the backgrounds of the children involved. 

Method and Sampling 

Subjects 

•^This study is based upon observations of 30 children ranging in age from 2 
years and 10 months to 5 years and 4 months at the time of the initial observa- 
tions/Twelve of these children were enrolled in a college nursery school and 
came from families of professional and business administrative groups. 
Eighteen of the children were attending a nursery school in a city industrial 
area. The fathers of most of these children were skilled or semi-skilled labor¬ 
ers or small shopkeepers. In some cases the mothers also worked. A few of 
these children were living in foster homes as wards of the state. 

Experimental Situation 

In order to have comparable situations in which to study the children, 
two experimental situations were devised in which the play materials and 
the children present could be controlled. In one of the situations the children 
were offered a barn with farm animals, figures of people, a truck and a 
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tractor in an enclosure made of large building blocks. Outside of the en¬ 
closure were additional blocks in a stack. Toys were not duplicated in order 
to avoid the suggestion of parallel play. Two children were introduced to 
the situation at a time and in these pairings the factor of sex was held con¬ 
stant and each child was paired with every other child of the same sex in 
his group, In the room two adults were present—the experimenter and the 
recorder. There was as little interference in the play as possible. The experi¬ 
menter stepped in only if one child was actually hurting another. 

In the other experimental situation a wash tub half-filled with water was 
used. In the tub were placed small floating toys, such as a small boat, cellu¬ 
loid animals, a ball and a rubber dog. The rubber dog had two small holes; 
these holes gave the dog special value because water could be squirted from 
them. Beside the tub were placed a cake of floating soap, a cup and a funnel. 
In this situation the factor of age was held constant; in only one pairing did 
the age difference between the children exceed 9 months. (In one pairing 
the age difference was 13 months.) In 15 situations, girls were paired with 
girls; in 13, girls were paired with boys; in 9, boys were paired with boys. 

Technique of Recording 

Each pair of children was observed in the experimental situation for 15 
minutes. The recording was timed with a stop watch and the minute intervals 
were noted in order to determine the spread of social interchange throughout 
the observation. 

Reliability of the Recording 

To establish the reliability of the recording each of the recorders of this 
study recorded simultaneously with another recorder and the percentage of 
agreement between the recordings was 82.3 for the farm situation and 81,6 
for the tub situation. 

Method of Analysis 

The records of this study were analyzed for social interaction, aggressive 
behavior and the responses to aggressive behavior. Each minute interval in 
which one child responded to the other was scored for social interchange. 
All types of social behavior were included in this scoring. Aggressive behavior 
was identified according to certain specific techniques of aggression set up 
as categories after preliminary study of the records. These techniques were 
as follows: 


Category 
Verbal threat 

Threatening gesture 

Grabbing materials 


Examples of Types of Behavior 
“I'll tell my mother that you were putting 
something down my back.” 

Pretending to throw an animal or raising an 
arm as though to hit another child, 

Charles grabs the cup and funnel from 
Catherine. 
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Demanding materials Grace orders Beverly to give her the blocks. 

Richard says to Catherine, “Gimme this. 11 

Physical attack Dick bites Billy. Dick hits Paul when he pulls 

the funnel away from Paul. 


Calling another child 

derogatory names Richard shouts at Jane, “Dirty Myrtle.” 

Verbal demands of behavior Thelma puts one of the animals to Lucy's 

mouth and tells her to kiss it. 


Invading another child’s play 
space, or attacking 
materials 


Henry walks over the house that Mike is 
building. Billy repeatedly hits the cup with 
which Doug is playing. 


Verbal rejection 


Gloria says, “I have a house and you can’t 
come in.” 


Of course the child’s partner was not unaffected by the aggressive behavior 
and tended to respond in some way. The responses were even more varied 
than the aggressive behavior and ranged from passive submission to a vigor¬ 
ous attack upon the other child. Responses of “counter-aggression” were 
classified under the same categories as those described under aggressive 
behavior. The categories used for all other responses were as follows: 


Category 

Evasive responses 

Withdrawal of self or 
materials 

Ignoring 

Laughing 

Submissive responses 
Passive submission 

Active compliance 

Resistant responses 
Verbal resistance 

Active resistance 


Examples of Types of Responses 

Richard splashes Jane, Jane runs over to cor¬ 
ner of room, then holds her hand over her 
head. Later runs to the steps and says, “I’m 
going upstairs.” 

Richard squeezes water at Jane. Jane just 
stands and makes no overt response. 
Catherine squeezes water at Jane and Jane 
laughs. 


Polly demands soap when Virginia is playing 
with it. Virginia puts it down. 

Polly demands the soap when Virginia is 
using it and Virginia hands it to her* 


Karl says, “I’m going to squirt water at her.” 
Joan says, “No, don’t.” 

Karl is playing with the truck and Kenneth 
grabs it, but Karl hangs on and Kenneth re¬ 
leases it. 


14 



MYRA J. MUSTE and DORIS F. SHARPE 


Telling an adult Richard splashes Catherine and Catherine 

turns to the experimenter and says, "He got 
my hair wet.’ 1 And then later says, "He wet 
my sweater and my hair is wet too.” 

Cooperative responses 

Offering to compromise Karl says when his truck is demanded, "We 
can take turns.” 

In order to test the reliability of the scoring according to these categories, 
two persons tabulated a number o£ records independently and the percentage 
of agreement between the scoring of the two individuals was 92.8. 

Findings 

Survey of Total Responses 

Within the limited sampling of this study, certain trends seem so strong 
as to make it probable that in a larger sampling the trends would be in the 
same direction. When this material is related to other available data con¬ 
cerning the social behavior of these children and the whole is studied quali¬ 
tatively it then contributes its greatest significance in the understanding of 
the aggressive behavior of young children. 

A rank order correlation of —)— .54 was found between the number of 
aggressions (regardless of type) and age when the children were paired only 
with those of their own sex, in the farm experiment. Types of aggression 
varied, however, not only with age, but also with the ages of playmates. 

The frequency with which one child gave directions for the behavior of 
another correlated —)— .58 with age; older children made verbal demands on 
younger children in twice as high a proportion of their total number of 
aggressions as the younger children made in the same pairings. (See Table I.) 
On the other hand the younger children exceeded their elders in the propor¬ 
tion of their total aggressions in which they grabbed for materials. This is 
in keeping with the developmental trend in which younger children have a 
stronger interest in the manipulation of materials, while older children are 
turning more to an interest in people and are developing greater facility in 
language, thus becoming less dependent upon physical means of aggression. 
On the other hand it should be noted that children grabbed much more 
frequently for materials from children of their own ages than from children 
either younger or older. "This may be due to the fact that children of similar 
ages have similar interests in materials and those of strongest appeal to one 
child of a pair would tend to have a strong appeal to the other. 

Further indications as to the causes of aggressions may be seen in the 
correlation of -f~- 2 4 between the frequency of aggression and the number 
of intervals spent in social interchange. The coefficient of correlation between 
the frequency of sharing and the frequency of aggression upon materials 
was +.39. These two correlations indicate that aggression is in part a by- 
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product of social interaction among young children and consequently a 
normal expectation. In many instances the children's aggressions seem part 
of their attempts to make themselves strong or ascendant among their com¬ 
panions, There were many attempts on the part of one child to control the 
behavior of another as can be seen in the,previously cited correlation of -(-.58 
between age and the frequency of giving directions for behavior. The pro¬ 
portions ill which various types of aggression appeared in the behavior of 
the children in various types of pairings are shown in the following table. 


TABLE x 

Techniques of Aggeession 


Techniques 

Percentage of Total Number of Aggressions 
When Children were Paired 
According to the Following Relationships 


Three 

Three 

Within 


Months 

Months 

Three Months 


Younger 

Older 

of Own Age 

Verbal threat 

3 - 

5 - 

0. 

Threatening gesture 

3 * 

5 - 

0. 

Grabbing materials 

23.3 

34.2 

48.3 

Demanding materials 

4 - 2 

6.7 

24.1 

Physical attack 

Calling another derogatory 

10.2 

15- 

o. 

names 

4*2 

i -7 

3-4 

Verbal rejection 

10.2 

7*5 

3-4 

Verbal demands of behavior 34.3 
Invading a child’s play space 

16.7 

20.7 

or attacking materials 

7.6 

8.3 

0. 


Significance of Trends in Relation to Age 
The younger children within the nursery school age range tend to have 
only brief contacts with other children, to spend much time in parallel play 
and to direct many of their social responses toward adults. Because they arc 
so involved with the interest in sensory experience and independent inves¬ 
tigation there arc fewer opportunities for aggressive behavior. As children 
grow older their exploration is increasingly in the social held. They spend 
more time in social interchange and their contacts with others are more 
complex. With the increased vitality of social interchange there is an increase 
in the frequency of aggression. 

In this study aggressions appeared in the behavior of all of the children 
although there were many more aggressive incidents upon the part of some 
children than upon the part of others/Many of the aggressive incidents of 
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these young children seem not to have the quality of deliberate attacks upon 
others. The young child is not able to perceive a situation except from his 
own point of view and his behavior is initiated by drives toward his own 
ends. He has his own objectives in mind and seeks to fulfill his own desires 
or interests, taking no heed of the objectives of others. The inhibition of 
activities for the satisfaction of one’s own need because they may mean dis¬ 
comfort for others requires a higher level of social consciousness and a greater 
ability to project one’s thinking beyond the boundaries of self than many of 
them have attained. ^ 

There was a wide range among these children in the frequency with which 
aggression occurred. The mean scores for individuals varied from 12 aggres¬ 
sive responses for each experimental situation to one such response for every 
two experimental situations^ The two children who had lowest aggres¬ 

sion scores also had the lowest scores in social participation. In the case of 
one of these children, the lack of overt aggressive behavior seems to indicate 
the development of a socially inhibited personality rather than the develop¬ 
ment of a higher level of social discrimination. She was a ward of the state, 
living in a foster home where she was well-cared for physically. At nursery 
school she complied passively with directions given her by the teacher, but 
almost never initiated activities of her own. She hardly ever spoke and rarely 
initiated friendly contacts with other children, 

There is the case of Karl who ranked low in the frequency of aggressive 
behavior, but above the mean in social interchange. Karl tended to play a 
submissive role with children of his own age, and in nursery school spent 
much of his time playing with his younger brother. There was only one 
instance in which Karl made any aggression upon children of his own age, 
or those older than he. His highest aggression score was for the situation in 
which he was paired with the youngest child. Karl’s parents exacted from 
him a high standard of positive behavior toward the two younger children 
in the family and he was punished for lapses from this standard. He was 
excessively shy with strangers and showed fear of all new situations and was 
fearful of separation from his mother. In the experimental situation Karl 
made many aggressions upon materials and used more profanity than any 
other child. On the occasion when he played with Kenneth, the youngest 
child with whom he was paired, he was freer than at any other time. He 
used more profanity on this day and organized a game of knocking blocks 
from the top of the barn, saying, “Here goes my family.” The following is 
an excerpt from the record of the play of Karl and Kenneth. 

“Let's knock the blocks down,” says Karl. “Yes,’ 1 says Kenneth. Kenneth 
knocks them over. Karl goes to the center of the room. Karl puts some blocks on 
top of the barn and lets them fall off. They both laugh. 

Kenneth takes tractor and wheels it a bit. They both resume piling blocks 
on top of barn and letting them fall off. They laugh and chat. “Here goes my 
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family,” says Karl, knocking some blocks o/I barm "Jesus cripes,” he says. 
Kenneth repeats the same. ICarl puts more blocks on top a£ barn and lets them 
fall off. Kenneth does the same, 

"Here goes this family," each says as he knocks blocks from top of barn 
to floor, "Here goes this family," says Kenneth. Karl does the same. 

Continues same knocking blocks on floor and saying, “Here goes this 
family." “Let's make a big stack and let them down,” says Karl. "Yeah,” says 
Kenneth. Karl puts a big pile on. They jump away and laugh. 

Kenneth says, “Here goes this dumb family," and knocks the blocks off. 

“Jesus cripes,” says ICarl. “Jesus cripes,” says Kenneth. Karl puts big pile of 
blocks on barn and lets them fall off. Kenneth does same, "Here goes a big pile.” 

"Jesus cripes," says ICarl. Karl lets a big pile fall. "Jesus cripes," says Kenneth. 

From our observations it seems clear that Karl’s pattern of caution and 
fearful behavior tends to inhibit his aggressions with other children as strong 
as he and with his own small siblings protected by parental authority and 
for whom he has a bond of affection. When he has nothing to fear from 
children smaller than he, or from materials, his aggressions appear. He 
identified the materials that he threw down from the barn with his family 
upon whom he seldom made direct aggression. His aggressive impulses seem 
in most relationships to be held in check by his fear or anxieties concerning 
possible retaliation or punishment. 

Occasionally some children showed excesses that seemed to be reactions 
to certain experiences which they themselves had had. For instance, in one 
experimental situation Henry made 36 aggressive attacks upon Mike. This 
is three times the total of his score for three other experimental situations. 
The following excerpt illustrates his behavior on this occasion. 

. . . Mike builds with blocks. Henry takes up blocks. Mike says, “Don’t 
take all the blocks." Henry takes pig and sticks it down Mike's back. Mike 
squirms. "He's putting die pig down my back/' he says. 

Henry takes it out. "Shall I do it again?” he asks. “No, wait,” says Mike. 

Mike runs to die wall with his back to the wall. Henry follows. “If you do I’ll 
throw the block," says Mike. "If you do I’ll knock over the building," says Henry, 

Henry takes pig and puts it down Mike’s back. “Don't,” says Mike. Henry 
continues to do it. "Don't,” says Mike. "Oooo, don’t," mimics Henry. Henry 
puts it down. Mike cries. “I don’t want him to," says Mike. Mike cries. Experi¬ 
menter intervenes. 

The week preceding this record Henry’s older brother was home from school 
and in the afternoons he teased Henry persistendy, His brother was so much 
larger than Henry that retaliation on Henry’s part was almost hopeless. In 
most instances his brother did not hurt hiirij but rather annoyed him and 
frustrated him in anything he tried to do. Mike was much smaller than 
Henry and Henry took out on him the same type of aggression that he him¬ 
self had endured helplessly. 
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^Vithin die general findings that aggressive behavior increases with age 
there is a wide range of individual differences. These individual differences 
seem to be related not only to basic personality differences, but also to varia¬ 
tion in social environment and personal experiences. These individual factors 
vary to such a great extent that without some knowledge of them it is im¬ 
possible to understand the aggressive behavior of the children. 

It is the pattern of social response that seems significant in understanding 
individual children rather than frequencies of specific types of behavior such 
as aggression. At this age level aggressions may be combined with other 
types of social experimentation and be considered part of the child’s explora¬ 
tion of the social field. Under pressure from controlling adults some children 
transfer the social aggressions to aggressions upon objects, or make their 
aggressions in ways which exact no penalty from adults, or withhold expres¬ 
sions of aggression for which they feel a drive. For some children frequent 
aggressions are combined with a variety of other types of social responses 
and give a pattern of high social sensitivity and responsiveness. For such 
children there may be intense conflict in their own reactions and there may 
early appear evidences of feelings of anxiety and guilt concerning their own 
aggressions, e,g., in the conflicting responses of aggression and sympathy 
which follow each other in close succession. Feelings of anxiety are readily 
heightened by adult pressure which tends to make the child fearful of losing 
the love of his adults. Such a pattern of social behavior may appear incon¬ 
sistent if one is not aware of the underlying emotional sensitivity. 

Walter had a reputation as a “bad boy.” No one was unaware of him. He 
was obviously aggressive toward other children, banged and sometimes at¬ 
tacked materials, accompanied his play with much verbalization including 
many exclamations such as, “Manure pile!”, “Nigeroni!”, “Damn fool!” 
Yet Walter showed more sympathetic behavior than any other children in 
his nursery group. He was warmly affectionate toward adults and was pro¬ 
tective and helpful toward children younger than himself. 

In the experimental situation Walter ranked fourth in frequency of aggres¬ 
sion, although he ranked tenth in age. Walter grabbed materials, made 
physical attacks upon other children and their materials, and invaded their 
play space. His records contain verbal aggressions and attacks upon ma¬ 
terials which seem to indicate that he was using further means of releasing 
aggressive drives when his own sympathy, or his effort to meet adult stand¬ 
ards of social behavior repressed attacks against others. For instance, when 
Walter played with Henry his first behavior was to grab the tractor and run 
around knocking down all of the animals. In this record he called Henry 
“Manure pants!”, and repeated over and over again the words, “Manure 
pile!” In another of his experimental situations he repeated many times, 
“Rubber diapers, rubber diapers. Ob gosh, rubber diapers!” 
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Walter was the younger of the two children in his family. Roy, his older 
brother, had a specially prepared diet. He was frequently the center of much 
attention for he had severe attacks of asthma. Roy had poor eyesight and 
made frequent trips to the oculist to have his glasses adjusted. The mother 
said that she found it difficult to give Walter enough attention. The parents 
felt that Roy was the more intelligent of the two boys. 

The boys talked a great deal of the war and Walter’s imaginative play 
was much taken up with war themes. At the time of the experiments the 
father had a marked facial tic and the mother had many minor illnesses and 
was frequently away for a few days of rest. According to the report of the 
nursery school teachers, Walter’s general excitability rose at the beginning 
of each of his mother’s absences or illnesses. 

Walter was frequently the victim of Roy’s aggressions. Roy’s physical dis¬ 
ability made it impossible for him to cope with boys of his own age, but he 
made unprovoked attacks upon smaller children. On one occasion he rode 
a tricycle directly into Walter and later, when Walter had fallen, Roy walked 
over his body. Although Roy was physically incompetent with other boys of 
his own age, Walter was no match for him and had no satisfactory means 
of redress with his older brother. 

One morning during the experimental period Walter arrived at the nursery 
school in a particularly tense mood. During the preceding weekend Walter 
had been left at the home of a practical nurse while his parents were away. 
But his mother had neglected to tell him that Roy did not go with them 
either, but liad stayed at home with the housekeeper. When his mother made 
this explanation to Walter his behavior relaxed to its usual tenor. 

At nursery school Walter made many playful, affectionate advances to¬ 
ward the teachers. One day after he had accidentally kicked the teacher when 
his arms and legs were Eying in a fit of anger, he went to her and kissed her 
cheek when she was not looking. For several days following this, at the 
particular time of the morning when he had kicked the teacher, he went to 
her and asked to kiss her, watching her response toward him. 

Walter’s aggression scores tended to be highest when playing with children 
with whom he had the strongest relationship. He seemed not to attack chil¬ 
dren with whom he had little in common and who did not interfere in any 
way with his position or status. For instance, when paired with Karl, Walter 
made only one aggression in the 15 minute experimental period. Walter 
seldom singled Karl out for play when he had a free choice. With Henry, 
Walter’s behavior was different. In this pairing Walter made 17 aggressive 
advances. Although Henry was 5 months older than Walter there was a 
strong relationship between the two boys and their interests tended to center 
about the same things. Henry tended to interfere with Walter’s activity as 
welL as to cooperate with him in play. 
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Walter showed sympathy toward Henry and often tried to make amends 
when he had hurt him. One day Walter hit Henry and Henry’s nose bled. 
Walter immediately ran to the teacher and asked her to come and said, ,c It’s 
bleeding! 5 ’ He followed Henry and the teacher to the bathroom and kept 
saying, “I’m sorry, Henry. I’m sorry,” Later when the two boys were playing 
together, Walter noticed a drop of blood which had smeared under Henry’s 
chin. He called his teacher and said, “Please come and wipe the blood off 
Henry’s face.” Soon after Walter went to his teacher again and said, “I’ve 
got something for you,” and put his arms around her neck and kissed her. 
Walter always seemed anxious about his relationship with adults after his 
aggressions. Sometimes after several aggressive incidents on his most excitable 
days, he would go to his teacher and bury his head in her skirt and cry 
hard. Intense aggressions were almost consistently followed by periods of 
anxiety and some effort to make amends. 

Walter’s behavior toward the two smallest children in the nursery is par¬ 
ticularly revealing. These two children stand out as the babies of the group. 
Walter made many playful and affectionate advances toward these two chil¬ 
dren. He was particularly devoted to Bobby, the younger of the two, and 
was almost always gentle in play with him. He often offered Bobby toys and 
defended Bobby against any aggression from other children. 

Walter looks at Bobby and smiles. Walter puts foot in window of barn. 

“See, Bobby," says Walter. Bobby comes over to barn and watches. They laugh. 
Bobby takes horse and puts it in window of barn. “Bow-wow,*' says Bobby, “He 
calls that 'bow-wow 1 , 11 says Walter. 

Both go to center of enclosure. Walter takes tractor and pushes it. Bobby 
takes truck. Walter looks in Bobby’s face and says, ‘Til mow you down. I’ll mow 
you down.” Smiles at Bobby. Walter takes truck. Bobby resists and squeals. 
Walter takes tractor and gives ic to Bobby and takes truck for himself. 

Walter puts block in truck. Bobby comes over, looks at him and says, “I 
want it." Bobby takes some of the blocks off truck. Walter smiles and lets him. 
Bobby takes truck. “Want this?" asks Walter indicating tractor. Bobby pushes 
truck to side of enclosure. Walter follows. Bobby knocks over one of blocks of 
enclosure. "I'll set it up for you," says Walter. Walter sets it up and smiles at 
Bobby. 

These youngest ones gave Walter satisfying outlets for his warm, sym¬ 
pathetic responses and seldom interfered with his activities. He said to the 
teacher one day when he and Bobby had been having a laughing game of 
chase, “I just love little Bobby, don’t you? And I love little Billy too.” His 
own experience may have intensified his sympathies for the smaller children. 
Walter was often sympathetic toward animals, too. One day when the chil¬ 
dren were poking a fish in order to see it swim vigorously around the tub, 
Walter begged for a turn, but when offered a turn he drew back and said 
he guessed he didn’t want a turn. Later, Helen, one of the gentlest children 
in the nursery, went to the tub with a little twig to poke the fish and Walter 
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went to her and half-whining said, “Don't poke the fish any more. Don’t 
po\e it!” Walter seemed to identify himself with the small and defenseless, 
perhaps with the victim. 

The case of Walter illustrates the complexity of social behavior and the 
variability within the child’s pattern of social response. The findings of such 
a study as this reveal normal trends for groups of preschool children, but if 
applied to the interpretation of individual behavior must be supplemented 
by a study not only of other types of social behavior, but also of the social 
environment in which the child is living and the specific settings in which 
various types of behavior occur. 

Sex Differences in Frequency of Aggression 

When the records of the water play situation were scored for aggressive 
responses the mean score for boys for the 15 minute period of observation 
was 4.62 incidents of aggression, while that for girls was 2.30. The signifi¬ 
cance of the difference of these means is 1.36. This appears to be an un¬ 
reliable difference between the sexes. It should be noted, however, that evi¬ 
dence of the reliability of the general sex difference is provided by the internal 
consistency of the data in both Tables 3 and 6. In Table 3, e.g., boys are 
most aggressive when paired with boys and less aggressive when paired with 
girls, while girls are more aggressive when paired with boys than when 
paired with girls. In Table 6 the sex differences are shown to be consistent 
in different schools. 


TABLE 2 

Frequencies of Aggression for Boys and Girls 


Number of 

Number of 

Number of 

Number of 

records for 

aggressions 

records for 

aggressions 

each boy 


each girl 


2 

2 7 

3 

5 

4 

2 

3 

25 

1 

2 

1 

1 

3 

*3 

2 

2 

3 

16 

2 

4 

2 

r 4 

3 

4 

2 

4 

2 

1 

2 

20 

2 

3 

1 

4 

3 

11 

3 

6 

1 

1 

1 

Q 

3 

2 

2 

12 

3 

0 



1 

0 



1 

10 


26 120 30 


26 4.62 


22 


69 

30 2.30 
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The following excerpt from die recording of the play of Richard and 
Catherine illustrates not only the higher frequency of aggression on the part 
of the buy, but also the qualitative difference between the behavior of the two. 

Catherine is playing with her dog. Richard, “I want to play with him .' 1 He 
tries to get the dog away from Catherine. Richard, “I want to play with it. You 
played with it longer than I did." Splashes her. Repeats. 

Tries to get the dog away from Catherine. Richard, '"I want to play with it- 
Catherine never lets me play with the dog. I want to play with it." Catherine 
says, "Want this? I'm through.” Offers him the dog. Richard, "You're a freshie 
thing. The fish can eat the frog." Puts the frog down. Catherine plays with the 
dog again. 

Richard, "I’ll throw the ball at you." Drops die ball and it splashes. Cath¬ 
erine, "He got my hair wet.” Richard, "Good, I’m glad. There I got him.” 
Richard squeezes the dog. Says, "Oh, it splashes me. Gonna squish.” Stands off 
and watches, 

TABLE 3 

Mean Aggression Scores for Boys and Girls 
Paired in Three Ways 

Boys vvitE Boys Boys with Girls Girls with Girls 

Boys Girls 

4.66 4.5 2.78 1 *875 

Sex Differences in Techniques of Aggression 

The greatest number of the aggressions of both sexes was related to ma¬ 
terials, but boys tended to grab materials more frequendy than they de¬ 
manded them', while girls tended to demand materials more frequendy than 
they grabbed them. Girls tended to use all types of verbal techniques in a 
higher proportion of their aggressions than did boys. 


TABLE 4 

A Comparison of the Techniques of Aggression 
Used by Boys and Girls 


Techniques of 
aggression 

Boys 

Percentage 

Girls 

Percentage 

Verbal threat 

3*3 

4 - 

Threatening gesture 

■7 

1.4 

Grabs materials 

31.8 

2 7 - 

Demands materials 

24.3 

29.7 

Physical attack 

29.7 

24-3 

Calls another names 

4 * 

10.8 

Verbal demands of behavior 1.4 

2 -7 

Invading child’s play space 4.7 
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Sex Differences in Response to Aggression 

The responses o£ boys to aggression tended to be. as dynamic and outgoing 
as their aggressions; counter aggression was their most frequent response 
and active resistance was the next most frequent. For girls active resistance 
was thp most frequent response and verbal resistance the second most fre¬ 
quent. Although the number of cases is too small for statistical treatment, 
the consistency of the tendency for girls to surpass boys in submissive or 
passive responses and of the tendency for boys to surpass girls in the frequency 
of active responses suggests a real sex difference among these children in 
their reactions to aggression directed against themselves. 


TABLE 5 

A Comparison of the Responses to Aggression 
Used by Boys and Girls 


Responses to 
aggression 

Boys 

Percentage 

Girls 

Percentage 

Counter-aggression 

34 - 1 

14. 

Evasive responses 

Withdrawal of seif 

136 

19.7 

or materials 



Ignoring 



Laughing 



Submissive responses 

2-3 

5.6 

Passive submission 



Active compliance 



Resistant responses 

38.6 

52.1 

Verbal resistance 

(13.6) 

(22.5) 

Active resistance 

( 25 - ) 

(25-4) 

Telling an adult 


(4.2) 

Cooperative responses 

10.9 

8.5 

Offering to compromise . .. 



x/The consistency observed in the behavior of these young children is par¬ 
ticularly Interesting when compared with trends in adult behavior. Schein- 
feld summarizes anthropologic findings concerning the roles played by men 
and women in different societies: “Woman’s status has undergone many 
changes through all the tortuous turnings of our history, but at no point has / 
the dominant position of the male been seriously threatened.” (12, p. 342.) 
He says, in addition, “All but few women have wanted their men to be 
dominant. Allowing for exceptions, the woman the world over has shown 
a preference for a strong, masterful man, capable of being the leader in their 
relationship, rather than for one whom she could dominate.” (12, p. 343.) 
Discussing the relationship between the sexes from the psychoanalytic point 
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of view, Deutsch says that women tend to find satisfaction in submissiveness 
and to some extent in pain and the role of the victim. She discusses this as 
an innate trait distinguishing women from men (2, p. 224-225, 251). In the 
behavior of these young boys and girls are trends in similar directions. This 
suggests that the differentiation between the social responses of male and 
female is perceptible during the preschool period. 

McCarthy noted that in the development of language during the preschool 
years, girls^tended to progress at a somewhat more rapid rate than boys 
(7, P- 5 1 ) 1 bi their study of the conflicts of preschool children, Jersild and 
Markey observed that girls used language as a technique of conflict more 
frequently than boys and that boys used physical means more frequently 
than girls (6, p. 66-67). In this study girls surpassed boys in the proportion 
of their total number of aggressive responses characterized by verbalization 
and in the proportion of verbal responses in all of their responses to the 
aggression of others. Only in offers to compromise or share did boys surpass 
girls in the use of verbal responses. These comparisons may be seen in 
Tables 4 and 5. 

Whether these differences between the behavior of boys and girls are 
innate differences or the result of environmental influences cannot be clearly 
understood from the data of this study. But because the subjects of this study 
were drawn from two different environments it seems worth while to com¬ 
pare the behavior of the two groups in order to study the influence of environ¬ 
ment upon the trends in aggressive behavior. 

A Comparison of the Behavior of the Children 
in the Two Nursery 'Environments 

The contrast between the two nursery environments was marked. The 
city nursery was housed in a big public school building where there were 
many restrictions upon the children’s activities. The children never went 
outdoors to play during the months in which the study was in progress. 
There was a rigid daily schedule, e.g., 10 minutes were allotted to play with 
clay, 15 minutes to crayoning, 15 minutes to music, 30 minutes to rest before 
lunch, and to minutes to the bathroom.' In this type of daily program each 
child was almost constantly under the direction of the teacher and every 
activity was carried out in unison. The children had very few materials for 
spontaneous play and very little opportunity for spontaneous social inter¬ 
change. 

In the college nursery the children came between 8:30 and 9 and left by 
noon. The school was housed in a remodelled cottage surrounded by rolling 
lawns and fields. The children spent a great deal of time playing outdoors 
because the indoor space was limited. The children had long, uninterrupted 
play limes when they could choose their own activities and their own play¬ 
mates. There were two teachers for the guidance of 12 children. This made 
it possible for each child to have an individual, affectionate relationship with 
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the teachers and the philosophy behind the school was toward an atmos¬ 
phere of emotional warmth. The children had a wide range of materials for 
imaginative and creative play, and for physical and sensory exploration. 

From Table 6 we can see that aggressions were almost twice as frequent 
in the college nursery as in the city nursery. When the means for the boys 
and girls in both nurseries were computed separately, they were comparable 
to those for the boys and girls in the two groups combined. Within their own 
groups the boys consistently surpassed the girls in the frequency of aggres¬ 
sion, but the college nursery girls surpassed the city nursery boys. It would 
seem that the trend toward greater aggression among boys than among girls 
holds only when the children are in similar environments. 


TABLE 6 

Comparison Between Schools 



City Nursery School 

College Nursery School 


No. of records 

Means 

No. of records 

Means 

Total 

28 

2.07 

28 

4.6 

Boys 

7 

3.14 

19 

5- x 5 

Girls 

21 

i.yi 

9 

3.66 


Because of the rigid control exerted over the children in the city nursery 
it would seem probable that these children would experience more frequent 
frustration than the children in the college nursery school and therefore one 
might expect that these children would show more aggressive behavior than 
those of the college nursery school (3, pp. 27-32). However, the city children 
showed not only fewer aggressive responses, but also less social interchange 
of any kind. In equivalent periods of observation there were 133 minutes oE 
social interchange and 58 aggressions for the city children and 189 minutes 
of social interchange and 131 aggressions for the college nursery. Thus it 
would seem that the city group engaged in less social interchange of any 
kind than the college nursery, yet the difference between the aggression 
scores is proportionately greater than the difference between the social inter¬ 
change scores. These children may have been inhibited in the expression of 
aggressive drives in social interaction by their anxiety lest they weaken their 
already uncertain relationships with adults who look with disapproval upon 
aggression, or by their fear of retaliation or punishment from the adult. The 
children often said, “The teacher will kill you” or “My mommy will kill 
me.” A pile of blocks falls and Jean says quickly, “It didn’t make any noise; 
it fell on my legs.” 

As these children grew more familiar with the experimenters, they played 
more freely and the number of aggressions tended to increase. In the Arst 
experimental situations the mean number of aggressions was .625, while in 
the second series it was 3.37. In their first experiences with the materials the 
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jhildrcn asked, “What you want me to do with them, Miss?” and often had 
to be encouraged to touch the toys. In their contacts with the children the 
experimenters tried to build up a permissive atmosphere in the experimental 
situations, but they were with the children only a short time each week and 
were always in the school setting. The lack of restriction tended to increase 
the insecurity of some of the children and they refused to stay in the experi¬ 
mental situation. 

The vigorous aggressiveness of the children in the college nursery school 
was part of a whole dynamic pattern of behavior. They tended to be warmly 
affectionate with each other as well as with their adults; they made sympa¬ 
thetic advances when children were in distress and were vigorous in the 
defense of their friends as well as themselves. These children played actively 
and independently and were accustomed to adapting such new materials as 
water in their play. The children in the city nursery school never made 
sympathetic advances in the presence of the observers and seldom initiated 
affectionate contacts with each other or the adults. They were unaccustomed 
to the expressive use of materials because even in the use of their plasticene 
the teachers tended to dictate what should be done with it. It seems that in 
the short period of the observation, while still in the atmosphere of the 
school, the children were unable to throw off their adaptation to the demands 
of this environment, which tended not only to inhibit aggression, but also 
to reduce other types of social response as well. 

Summary 

The findings of this study are in agreement with those of earlier studies 
concerning the tendency for aggressive responses to increase as children 
grow older within the preschool period and also concerning the tendency 
for boys to play a more aggressive role in social interchange than girls. The 
material of this study seems to indicate that environment is an influencing 
factor in the frequency of aggressive behavior. Rut it cannot be said that 
environmental influences completely account for the higher frequency of 
aggressive responses among boys than among girls, because, although gross 
differences in environment may heighten or lower the aggressiveness of 
either sex, boys consistently tend to surpass girls in similar environments. 
It may be that these young boys and girls have already been influenced by 
different standards of expectation and that the distinction in their behavior 
is a reflection of the cultural pattern, or the difference in the frequencies of 
aggression may be an early reflection of an innate difference between the 
sexes. Even more significant than the gross environment is the child’s in¬ 
dividual emotional experience and his own pattern of sensitivity and respon¬ 
siveness in the determination of aggressiveness. 

It seems clear that the child’s aggressions can be understood only when 
considered as one aspect of his whole pattern of social response. In the more 
controlled nursery not only aggression, but all types of social response oc- 
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curred less frequently than in the freer nursery. For some children frequent 
aggressions were a part of a whole fabric of vigorous social participation, 
while for others aggressiveness stood out as a more dominant response in 
their social behavior and seemed to have a compulsive quality. In the ex¬ 
periences of these latter children were situations which seemed possible 
sources fot a need for retaliation, or for compensation for feelings of in¬ 
adequacy; The findings of this study point out the need for supplementing 
generalizations in the interpretation of aggressive behavior with intimate 
knowledge of the environmental background and social experience of 
individual children. 
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CHANGES IN PARENT BEHAVIOR DURING 
PREGNANCY 

An Experiment in Longitudinal Analysis 

ALFRED L. BALDWIN 
Fels Research Institute 
Antioch College, Yellow Springs , Ohio 

In a number of publications, (i, 2, 3, 4), the Fels Parent Behavior Scales 
have been presented as a technique for the appraisal of one aspect of the 
home environment of children* The battery comprises 30 scales on which 
each child in the research program of the Fels Research Institute is period¬ 
ically appraised. The research on parent behavior has heretofore been con¬ 
cerned chiefly with the interpretation of the profile of 30 ratings, and the 
psychological meaning of various patterns of ratings. Such research is, how¬ 
ever, only preliminary. In a longitudinal study such as that undertaken by 
the Fels Institute, the scales are employed as a tool for the understanding 
of the development of individual children. It is not sufficient merely to 
appraise each home once. In addition, each home must be periodically 
studied and the changes in parent behavior must be related to the personality 
of the child in that home. 

In a recent research report (5), the homes of a group of three-year-old 
children were compared to the homes of nine-year-olds, in terms of the 30 
parent behavior variables. The findings of that research were that nine-year- 
old children are treated less warmly, more restrictively and are exposed to 
a less intellectually stimulating home atmosphere than are three-year-old 
children. The significance of those differences, although they are intelligible, 
is not entirely clear. The study was not longitudinal, that is, the two age 
groups were composed of different children. The home visit program at 
Fels has not existed long enough to provide three- and nine-year-old ratings 
on a single large group of children. 

This earlier research established the existence of extensive changes in the 
parental treatment of children during the course of childhood. They reflect, 
of course, changes which occur in individual homes, each of which has its 
own dynamic explanation in terms of the parental needs, his perception of 
the child’s role, and the pressure from the culture. To some degree, never¬ 
theless, these changes express the impact of common events on child care. 
Events like school entrance, or the birth of a younger sibling, tend to have 
an effect upon the parent-child relationship which, in certain of its aspects, 
is uniform from family to family. For that reason it is valuable to investigate 
the effect of such commonly occurring events upon the behavior of the 
parent. Such studies facilitate the interpretation of changes in an individual 
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family and further the development of a general integrated theory of parent 
behavior. 

It is the purpose of this paper to study the changes in parent behavior 
toward the children in a family that occur when a younger sibling is born. 
For this purpose the Fels records provide a group of 46 pregnancies in which 
there are ratings within the year preceding the pregnancy, during the preg¬ 
nancy, and during the first year after the birth of the child. This sample is 
of reasonable size for statistical analysis, and, further, constitutes a longi¬ 
tudinal sequence since the same 46 cases are studied throughout. 

The questions to be asked of the data are of two types, First, what are the 
average changes in the behavior of a group of mothers during pregnancy? 
These changes are, of course, statistical averages representing general trends. 
The second question concerns individual differences. What are the in¬ 
dividual differences in changes during pregnancy and how predictable are 
they? Of these two problems, the prediction of individual differences is 
propably more important, but its solution requires an extensive preliminary 
analysis of the average changes of a group of mothers. 

This study will be concerned with the first part of the problem only, that 
of the exploration of the general changes which take place during preg¬ 
nancy. Although it is preliminary to later research, it is interesting for two 
reasons. The actual results showing the variables which change during 
pregnancy are informative and contribute to the general theory of the 
dynamics of parent behavior. The methodological problems of analyzing 
the data, however, are of more general interest because they are typical of 
some problems of longitudinal analysis. 

Longitudinal Analysis 

Serial data, such as those obtained by any of the longitudinal growth 
studies, require for their most advantageous use statistical methods which 
are specifically designed for the study of longitudinal problems. Unfor¬ 
tunately most of the recent research in statistics has been best adapted to 
cross-sectional studies, particularly experimentally controlled studies. The 
tremendous advances in the design of experiments are often not very useful 
in a situation where it is not possible to control the numbers of cases in 
various classes and where randomization is difficult to obtain. The statistical 
treatment of time series, which would, on the face of it, appear to be well 
adapted to longitudinal analysis, is generally aimed at problems important 
for economic analysis, but not necessarily diose problems demanding the 
attention of workers in growth studies. 

The methodological problems of the analysis of longitudinal data in 
the present study may be well illustrated by the curves in Figure 1, showing 
the results on two of the 30 parent behavior variables. The first curve is that 
for variable 1.91, Child-centeredness, showing the average rating of the 46 


3 ° 



ALFRED L, BALDWIN 


cases before, during and after pregnancy. The second curve shows the cor¬ 
responding averages for r.2, Activeness of the Home. 

These data might of course be analyzed in various ways, but for the 
present we are concerned with answering two questions from the data, 
i) In any single curve are the three averages significantly different from 
each other, i.e., can they be assumed to be random variations from the 
same value? 2) Do the two curves exemplified by those in Figure 1 differ 
significantly from each other? In order to outline the problem more clearly 
it is necessary to consider the difficulties in the way of the ordinary analysis 
of the curves. 

If there were only two averages instead of three, the usual methods of 
analysis would be adequate. The significance of the difference between the 
two averages could be calculated, taking into account the correlation between 
the two ratings. Or, on the other hand, if there were no correlation between 
any two of the ratings, pre-pregnancy, pregnancy, and post-partum, the 
usual analysis of variance would be applicable. The variance of the three 
averages could be calculated from their observed values. Under the assump¬ 
tion that the three sets of ratings are independent random samples from the 
same population, the expected variance of the averages could be calculated. 
The ratio of the two estimates could be tested for significance, In the present 
situation, however, there are correlations between any two of the three 
ratings. Therefore, ordinary analysis of variance is not applicable. 

There has been in recent years considerable research in mathematical 
statistics concerned with the general problem of multivariate analysis, i.e., 
the testing of various hypotheses about samples which are measured on 
several variables. The sequence of three ratings of any variable, e.g., Child- 
centeredness, on the same sample of individuals may be considered as ratings 
on three variates, Chiid-centeredness before pregnancy. Child-centered ness 
during pregnancy, and Chiid-centeredness after pregnancy. Actually the 
sample is measured on go variables, since these three ratings are obtained 
on each of the 30 parent behavior variables, but in this study each of the 
parent behavior variables will be considered in isolation. The three ratings 
on each variable may itherefore be considered as the measurement of the 
sample on three variates. The method employed in the present study was 
published by Wilks (6). It is a method for testing the hypothesis that the 
observed measurements on the three variates are a random sample from a 
population in which the means of the three variables are equal. The mathe¬ 
matical derivation of this test assumes that the standard deviations of the 
three variables in the population are equal, and that the correlations of each 
variable with every other one are equal. Therefore it is necessary to test first 
for the equality of the standard deviations and correlations. If the hypothesis 
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of equality cannot be disproved, then the test for equality of means may 
be applied, 1 

The result of the test is a measure of the significance of the differences 
among the three averages. It does not distinguish between two sets of averages 
forming differently shaped curves, but whose variances are equal, It is pos¬ 
sible, however, to refine the test still further, hut in order to do so it is neces¬ 
sary to return to some of the details of the previous test. 

Assume that the measurements in this study were listed in the following 
fashion: 



1 

X 1 2 

X 1 3 

X 1 

x 2 

1 

x 2 2 

X 2 3 

X 2 

X 3 

1 

X 3 2 

X 3 3 

X 3 

X 4 

1 

X i2 

X 4 3 

X 4 


x 

X 

X 

X 

^46 1 

46 2 

40 3 

40 

x. 

x. 2 

X. 8 

X. 


Each entry in the table has two subscripts. The first, running from i to 46, 
represents the number of the individual in the group of 46 cases. The second, 
running from 1 to 3, represents the three ratings on each person. 1 means 
the first rating of the first individual; X 5 3 represents the third rating on 
the fifth individual, etc. The first column includes the first ratings of each 
of the 46 cases, i.e., the pre-pregnancy ratings; the second column, the ratings 
during pregnancy; and the third, the post-partum ratings, The elements 
X with the dot in the second subscript position in the right hand column 
are the averages of the three ratings for each individual. In the bottom row 
the elements with the dot in the first subscript position are the averages of 
the entire group on each of the three ratings. The value in the lower right 
hand corner is the average of the entire group of 138 ratings and also equals 
the average of the averages in the right hand column, or the average of 
the bottom row. 


lr There is another test of the hypothesis of equality of means of the three variables, which 
does not require the assumption that the standard deviation and the correlations are 
equal (7), but the method is much more laborious to apply and less satisfactory for 
further analysis. In the present study it was used only for those variables for which there 
was a demonstrable difference among the standard deviations or among the correlations. 
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The hypothesis to be tested is that the averages of the group on the three 
ratings are all equal, i.e., X^ = X. 2 = X. 3 . The test criterion for this 
hypothesis is 


F = 



Si=46 [(x.i — x..) 2 4 - (x .2 — x..) 2 + (x.3 

3 40 

s* = S s (x,j - x,. - X., + X ..) 2 * 

j=i i=i 


x..) 2 ] 


Those familiar with analysis of variance will recognize these formulas as 
the measure of the significance of the “row effect” in analysis of variance 
when the error variance is taken as the interaction. 


The expression in the formula for S 1 is a measure of the variance among 
the averages. More exactly (X^ —X..) 2 -|- (X. 2 — X..) 2 + (X- 3 — 
X. .) 2 is the sum of squares among the averages of the column. This total 
sum of squares may be divided into two components, a linear component, 
and a non-linear component. 

i/z(X. x — X. 3 ) 3 + i/6(X. t + X. 3 — 2 X. 2 ) 3 = Total sum of squares 
among averages. 

The implications of the linear component may be seen with reference to 
the curves in Figure i. The quantity (X 1:L — X. g ) represents the change 
between the pre-pregnancy rating and the post-partum rating, as if the 
pregnancy rating were not present. It varies with the slope of the straight 
line between the Erst and last rating. The non-linear component measures 
the deviation of the second rating, from this straight line between the first 
and third. In the case of Child-centeredness, the three ratings form a con¬ 
tinuously decreasing series in almost a perfect line. For that variable the 
linear component predominates over the non-linear. For Activeness of the 
Home, the first and third ratings are nearly equal, so that the linear com¬ 
ponent is very small, i. c., the line between the first and third is nearly 
horizontal. But the non-linear component is fairly large, because the second 
rating is so far from the line connecting the first and third. 

The selection of the first and third ratings as the definition of the linear 
component was arbitrary. There are three different ways that the total sum 


*The general formulas for N rows and K columns are; 
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Si = N S 
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(x.j - x) 2 


S 2 
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i=i 
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of squares could be separated into a pair of components. The one chosen 
in this study was determined by non-statistical considerations. Once the 
linear component is chosen, the other component is determined. The two 




q. 1.91 Child*Centeredness b. 1.2 Activeness 

Figure i 

components are independent, i.e., if each individual were assigned a score 
on the linear component and another on the non-linear, the two scores 
would be uncorrelated in. the population. Each of the components may be 
separately tested for statistical significance. Thus, it will be shown later that 
Child-centeredness, as illustrated in Figure i, shows a significant linear 
change but does not show a non-linear change, while Activeness in the 
Home displays a significant non-linear change, but not a linear one. 

The anaLysis of the total change into fractions has certain advantages both 
statistical and interpretative. As selected in this study, the non-linear change 
seems particularly well suited to measure the temporary effects of being 
pregnant upon the mother’s behavior. If there is a change in parent behavior 
which lasts only through pregnancy, returning to its original level after the 
birth of the child, it is reasonably interpreted as a result of pregnancy and 
the significance of that effect may be statistically tested by means of the 
non-linear component. If, on the other hand, there is a change in parent 
behavior which continues after the birth of the child, it will be indicated 
by the linear component of the total variance. Such a change demands a 
different interpretation than does a temporary change. Thus, the analysis 
of the changes into components leads to the differentiation of patterns of 
changes which seem to lend themselves to meaningful interpretations. 
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There are, in addition, statistical advantages. The Lest of the total variance 
among the averages tests the combined effects of the two components. If 
one of them was significant by itself, but the other was much smaller, the 
test of the total variance among averages might be insignificant. The 
analysis, therefore, increases the sensitivity of the statistical test. In the 
present study it will be seen that of the 30 variables, 14 of them showed a 
significantly large variance among averages. When each total variance was 
analyzed into components, however, there were 18 of the 30 variables which 
showed a significant change, either linear or non-linear. 

To summarize, this is an experiment in the analysis of longitudinal data. 
Mathematical methods are now available for the testing of hypotheses con¬ 
cerning the changes that occur in a sequence of longitudinal measure¬ 
ments. It is further possible, by the proper statistical analysis, to separate 
the totality of changes in a longitudinal sequence into a series of statistically 
independent components each of which may be separately tested for sig¬ 
nificance. This analysis can differentiate patterns of longitudinal changes 
from each other and facilitate a refined interpretation of the data. 

The results of the statistical analysis are shown in Tables 1 and 2. Table 1 
presents the basic statistical data and preliminary tests. The first three 
columns show the pre-pregnancy, pregnancy and post-partum average 
rating on each of 30 variables; the next three columns show the standard 
deviations of each of the ratings on each of the variables; and the next 
three columns show the three intercorrelations of the ratings on each 
variable. The column, headed Lvc, is the test criterion for the hypothesis 
that the three standard deviations for each variable could be samples from 
a population with a common standard deviation and that the three correla¬ 
tions could be random samples from a single population. Those values of 
Lvc which are marked with an “X” are those which reject the hypothesis. 
The first three columns of Table 2 repeat the means for each variable. The 
three columns labeled Sum of Squares show the total sum of squares 
among the three averages and the separation of this total into two com¬ 
ponents whose sum is equal to the total. The final three columns are the 
values of F, the criterion for testing the significance of the difference among 
the three ratings and for each component. F values marked with a single 
“X” are significant at the 5 percent level, but not at the 1 percent; those 
with a double "X” are significant at the 1 percent level. 

The relation between the three F J s measured shows the advantage which 
comes from the analysis of the total variance among means into compon¬ 
ents. Every variable for which there is a statistically significant variance 
among means also displays a significant value for one or the other com¬ 
ponent. In addition there are some variables which are not significant, 
measured in terms of the total variance, but which are significant on one 
of the components. The total variance combines the two components. If 
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one o£ them is practically non-existent, as is generally the case in this study, 
the significant variance in one component is diluted, so to speak, by no 
variance in the other. Thus, the separation into components sensitizes the 
statistical test and results in more accuracy. 

The results can be summarized briefly, All the Warmth variables, i.e., 
the variables previously described as belonging to the Warmth cluster (4) 
viz. Child-centeredness, 1.91; Approval, 5a; Acceptance, 7.2; Affectionate¬ 
ness, 8.3; and Rapport, 8.4, show a large and significant drop between the 
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pre-pregnancy rating and the post-partum rating, a drop which is almost 
completely linear. The Contact variables, Duration of Contact, 2.11 and 
Intensity of Contact, 2.12, show a similar decline as does Effectiveness of 
Policy, 3.17, Sociability of the Family, i.6a, and Babying, 4.1, Babying is 
one of the indulgent cluster which also includes Protectiveness, 4.2 and 
Solicitousness, 7.1 so that lack of a decline in the rest of the cluster is inter¬ 
esting. Actually 4.2 Protectiveness does show a decline in terms of observa¬ 
tions, but the size of the drop is not even dose to statistical significance. 
There is an increase in Restrictiveness of Policy, 3.11 and Severity of Pen- 
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allies, 3.13, Coerciveness of Suggestions, 3.22 generally is correlated with 
Restrictiveness, 3.11. In these .data the observed values show an increase 
which approaches statistical significance. Variable 3.15, Democracy of 
Policy declines, but 3,14 Justification of Policy just barely fails to show a 
statistically significant decline. All of these changes are linear in form. They 
suggest that the addition of another child to the family tends to reduce the 
warmth and contact between the parent and the other children and to result 
in a more restrictive but less effective home. 

In a previous study, many of these same changes were found in a com¬ 
parison of parent behavior toward a group of three-year-old children and 
a group of nine-year-olds (5). Since many of the children in the Fels study 
acquire younger siblings between the ages of three and nine, part of the 
age difference might be attributed to the process of displacement by younger 
siblings. Or on the other hand, these changes accompanying the birth of a 
younger child might be interpreted as merely the age changes which would 
have occurred anyway. It is not possible, on the basis of these data, to make 
a final decision between these hypotheses. It seems likely that both are 
operative. 

The non-linear changes are not nearly so numerous, nor do they form 
such a clear pattern. The most significant change is in activity in the home. 
As would be expected, activity in the home decreases during pregnancy, 
but returns to normal after the birth of the child. The similar change in 
Quantity of Suggestion, 3.21 possibly stems from the same source. Most 
active homes are often the most likely to subject the child to many sug¬ 
gestions. The non-linear change in 8.1 Understanding, is not easily ex¬ 
plained, particularly since there is no tendency for the rest of the intellec¬ 
tuality cluster to show a similar pattern of changes. 

The data were subjected to various types of further analysis in an attempt 
to delineate the nature of the changes during pregnancy. These attempts, 
although not without promise, did not produce demonstrable results on the 
present sample. The most interesting of these studies is the comparison of 
the changes in parent behavior toward an only child when the second is 
born with the average changes in the entire sample. There were only 13 
cases of only children in the sample so that fairly large differences between 
the only children and the entire group would be required to be statistically 
significant. The changes in behavior toward these only children were char¬ 
acterized by a significantly greater drop in clarity of policy and a signifi¬ 
cantly greater increase in disciplinary friction. The rest of the variables did 
not display significant differences although in a number of variables the 
observed changes were consistent with the hypothesis that more extreme 
shifts in parent behavior are to be observed when the second child is born 
than during other pregnancies.* 
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Summary 

1. In a group of 46 Fels subjects, the behavior of the mother toward her 
children has been rated before and during pregnancy, as well as after the 
birth of a younger sibling. 

2. Recent statistical developments have provided methods for testing 
hypotheses concerning the pattern of changes among the three serial 
measurements, and this makes possible the analysis of the total change 
into independent components. 

3. In the present study the two components of the change during preg¬ 
nancy were related to 1) the temporary changes accompanying pregnancy 
and 2) the more permanent changes which continue after the birth of 
the child. 

4. The variables showing second type of change included many of those 
which describe the differences in parent behavior toward three- and nine- 
year-old children. 

5. Significant temporary changes during pregnancy were found in three 
variables, Activity of the Home, Quantity of Suggestion, and Understand¬ 
ing of the Child. The first two variables decreased during pregnancy, the 
third increased. 
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AN ANALYTICAL STUDY OF ASCENDANT BEHAVIOR 
OF PRESCHOOL CHILDREN 1 

Dorothy V. Mummery 
Athens , Georgia 2 

The Problem and Its Orientation with Related Research 
The Problem 

This study is one in a series of studies on ascendant behavior of young 
children. It seeks to carry a step further our knowledge of the exact nature 
of the ascendance displayed by individual children and to give that behavior 
a social evaluation* Specifically, the objectives were: i) to refine the measure¬ 
ment of ascendant behavior of preschool children by taking into account the 
social acceptability of the methods used in attaining or maintaining an 
ascendant position; 2) to determine the relationship of this new measure 
to the ascendance score used by Jack; and 3) to investigate the nature of the 
changes produced in the scores of non-ascendant children who have been 
trained in self-confidence by the Jack method. 

Orientation with Related Research 

For the purpose of orienting and clarifying the existing problems and the 
objectives of this study, research closely related to it is briefly discussed. 3 The 
research most relevant to the thinking underlying the present study is a series 
of investigations in the measurement and modification of ascendant behavior 
of young children initiated by Jack (11) and continued by Page (15), Hath- 
erly (10), and Fairlie (8). Also closely related in method and thinking are 
the studies of Anderson (3, 4, 6) in dominative and integrative behavior, 
and of Chittenden (7) in domination and cooperation. 

The main contributions of the ascendance studies would seem to be as 
follows: 1) the development of a reliable method of measuring the ascendant 
behavior of three- and four-year-old children in an experimental situation; 
and 2) the finding that by a rather simple training technique, some three- 

1 This report is condensed from a dissertation of the same tide submitted to the Grad¬ 
uate School of the University of Iowa in 1943 in partial fulfillment of the requirements 
for the Ph.D. degree. The author gratefully acknowledges her indebtedness to Dr. Beth 
Wellman for guidance throughout the study. Acknowledgment is also made to all those 
persons who participated in the acceptability ratings. Appreciation is expressed to Dr. 
Marie Dye and Dr. Irma Gross for their cooperation in the preparation of the manuscript. 

2 Since receiving the Doctorate, the author has been a member of the faculty of the 
Division of 'Home Economics at Michigan State College and has served in a supervisory 
capacity in the Child Care Centers of New York State, She is now a member of the faculty 
of the School of Home Economics at the University of Georgia. 

3 A detailed discussion appears in the original copy of the writer’s doctoral dissertation 
which is filed at the University of Iowa library. 
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and four-year-old non-ascendant children can be trained in self-confidence 
with a resultant increase in the manifestations of ascendance in the experi¬ 
mental situation. However, these studies have attempted no differentiation, 
on the basis of social acceptability, between the types of ascendance mani¬ 
fested by individual children. By the Jack method, two children may receive 
identical ascendance scores although one may use socially “mature” methods 
whereas the other may use socially “immature'* methods. The following 
examples may help to clarify this statement: 

By Jack, the following acts are ascendant behavior and contribute equally 
to a child’s ascendance score: 

1. a . A child reaches across the sand table and snatches a toy out 

of the hand of a companion and plays with it himself. (Jack, 
item 2) 

b . A child asks his companion if he may play with a toy if he 
will give it back in just a minute. (4, p. 347) (Jack, item 1) 

2. a. A child reaches his hand out towards a toy. (Jack, item 2) 
b. A child uses brute physical force. (Jack, item 2) 

3. a. A child asks if he may have a toy, or suggests that he would 

like it. (Jack, item 1) 

b. A child roughly demands a toy. (Jack, item 1) 

4. a. A child suggests a way in which he could contribute to his 

companion’s play. (Jack, item 5) 
b. A child threatens to use force if his companion does not carry 
out his directions. (Jack, item 5) 

In terms of social acceptability, and thus in terms of social maturity of the 
child, there is a vast difference in these methods. Theoretically it is of interest 
to know that a child’s ascendance can be measured and can be modified 
experimentally; practically, further information is required before this 
knowledge can be of value to teachers and clinicians interested in guiding 
the social adjustment of children. To obtain a diagnostic score which will 
make meaningful differentiations between children, it is necessary to know 
the quality of that behavior as well as the quantity. 

Recognizing the need for making some distinction between the various 
methods of ascendance which appear in Jack’s definitions of each of her 
eight items of the score, both Anderson (3, 4, 6) and Chittenden (7) dis¬ 
carded ihe concept of ascendance. Anderson divided Jack’s items into two 
separate behavior patterns which he called “Domination” and “Integration.” 
The one he held to be an undesirable type of social behavior, the other 
desirable. Chittenden arranged items somewhat similar to the components 
of ascendance into her two constructs of “Domination” and “Co-operation” 
which she unifies under the broad behavioral concept of assertiveness. She 
“agrees wholely with Anderson in his insistence that the two kinds of be- 
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havior are different fundamentally and should be studied separately/’ (y ? 
p. io.) The writer does not entirely accept this difference or think it neces¬ 
sitates a separation into two concepts. She believes that all of the behavior 
items studied by these investigators or herself are overt expressions of ascend¬ 
ance; and that, although they have quite a fundamental difference in their 
consideration of personality and their effect on the other person as an in¬ 
dividual, nevertheless they can be embraced by the one concept ascendance 
much as Chittenden has included them under her more general term assert¬ 
iveness; and that actually they can be placed on one continuum, differing 
only in degrees of social acceptability. 

Definition of Ascendance 

For this study, ascendant behavior was re-defined as follows: Ascendant 
behavior is any kind of behavior by which an individual attains or main¬ 
tains mastery of a social situation or attempts to attain or maintain mastery 
so that he is in control of his own activities and can carry out his purposes. 
At the preschool ages, attempts at mastery of a situation include: 

1. Attempts to secure materials he wants from his companions. 

2. Attempts to direct or influence the behavior of companions, 

3. Attempts to defend himself, his possessions, and activities and to resist 
Mastery includes: 

4. Success in the above three types of attempts. 

The Development of a Revised Me/isuee of Ascendant Behavioe 

The specific steps involved in the construction of a revised measure of 
ascendant behavior were: r) the development of a method of recording 
behavior in the experimental situation whereby the components of the 
ascendance score would be known, and 2) the development of a method 
of weighting the items of the score according to a social evaluation. 

Items of Ascendant Behavior 

A preliminary study was undertaken to devise a method of measure- 
men&yThirty-eight three- and four-year-old children enrolled in the pre¬ 
schools of the Iowa Child Welfare Research Station in the summer of 1941 
were subjects for this part of the study. Diary records taken during 50 pain 
ings in the Jack experimental situation, together with additional records 
during free play, were analyzed to discover the specific types of ascendant 
behavior employed by these ages. Seventy-nine categories of,ascendant be¬ 
havior were identified and carefully defined and delimited. Each of these 
items was illustrated by specific examples observed during the pairings as 
an aid both in establishing reliability and in judging social acceptability. 
Further analysis of these items revealed that they were for the most part 
subdivisions of the Jack categories differentiated sometimes by only fine 
shades of meaning. However, the score was amplified to include pertinent 
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new items of behavior. Notable among the latter are the following: i) 
forceful methods of directing, previously observed by Fairlie; 2) the use of 
physical force against the person of the companion, such as hitting; 3) the 
use of approval; and 4) certain inconsistencies of the Jack score, such as the 
failure to count attempts to resist direction and to differentiate between 
attempted and successful defense of materials. Other observed behaviors 
which seemed to the experimenter pertinent to the concept of ascendance, 
though not included by Jack, were for the most part similar to those which 
she had deleted for various reasons mentioned by her, such as bids for 
attention. 

The 79 categories were classifiable under the 6 headings listed below. 
The total number of items in each main division, together with the 
numerals identifying them, is given in parentheses. Definitions of several 
representative categories appear under each heading. 4 

I. 

Verbal methods of securing play materials. (15 items, 1-15) 

1. The child uses a declarative statement to express a desire for a toy which 
his companion has, or which lies near his companion. 

a . “Want that over there/ 5 

b. ‘'Hey, I need that scoop.” 

2. The child asks or shows a desire for a toy by an expression similar to 
one of those cited in 1, but in addition, states his reason for wanting it. 

a . “I need that to fill it with for you.” 

b . “I need it to carry groceries.” 

12. In asking for the toy, the child verbally threatens to use physical force 
against his companion’s person or a toy, if the toy is not forthcoming. 
a, “If you don’t let me have a turn I’ll smash the dish.” 

c . "I’ll hit you if you don’t give it to me.” 

II. 

Physical methods of securing play materials. (9 items, 16-24) 

18. Child takes a toy from the possession of his companion; i.e., he im¬ 
mediately picks up a toy which his companion has been using but has just 
put down. 

a. A. puts shovel down while he is emptying his dish. B. quickly picks 
it up. 

19. A child takes a toy from the place where it lies in the box. This category 
is used as follows: 


definitions of the total list of items, together with their illustrations and certain 
directions to the judges, are to be found in the original thesis on file at the University of 
Iowa library. To facilitate the rating process, each category was mimeographed on a 
separate 5x9 filing card. Some similarity to the items of Anderson and Chittenden is 
evident, both of these studies being suggestive to the writer. 
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a. When a child takes a toy from its original position in the center of 
the box; i.e., where it lies when he first starts to play, 

b. When a child takes a toy which his companion has used last, but 
has put down. 

Note the distinction from category 18. 

30 . Child pulls hard to get toy away from companion who is actively re¬ 
sisting him by holding firmly. 


III. 

Verbal methods of directing companion. (21 items, 25-45) 

26. Statements in which he suggests a certain mutual activity by the word 
“Let's 51 , “We”, or similar expressions. 

a. “Let’s make a road.” 
i. “Shall we build a bigger hill?” 

30. Verbally suggests an activity to his companion by a statement in the 
imperative mode, but not in an authoritative, demanding way. Usually 
occurs during co-operative play, 

c. “Pretend it’s a real house.” 

/. “Put the coal in.” 

Includes negatives: 

l. “Don’t bring any more coal.” 

35. A child reproves or scolds another child, or criticizes or ridicules his 
action or product. 

a. “That isn’t the way! 5 ’ 

b, “Don’t you know how to do itl” 

41. The child structuralizes the situation by verbalizing ideas for his own 
play, without specifically calling his companion’s attention to his remarks, 
but the companion gives some overt sign of attending. 

a. “I’m making pancakes.” 

b. “This is a train going on a track.” 

42. The child makes an attempt to bring about co-operative play, in one of 
the following ways: 1) he may offer something to his companion as a part 
of their play; e.g., “Want some candy?”—“Want any ice cream today?” or 
2) he may suggest a way in which he himself could contribute to his part¬ 
ner's play, or 3) he may ask his companion’s permission to enter into his 
play - 

a. “I know what to do. I’ll pour that in your sifter.” 

c. “Do you want me to make a hill?” 

This category is sometimes non-verbal. As a means of carrying out his 
desire for mutual play, the child starts of his own accord to participate in 
his companion's activity, or in some way other than by words, indicates his 
desire for his companion entering into his play. 
a. Puts sand in companion’s sifter or truck. 
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IV. 

Physical methods of directing companion. (9 items, 46-53) 

49. Child attempts to force or inhibit companion’s activity by a non-verbal 
threat of force; e.g. } doubles up fists as if to strike. 

tf. A. is making a loud noise which B. docs not like. B. doubles up his 
fist as if to strike him, but withdraws it. 

50. Aggressive interference in the activities of companion, or destruction of 
his products, for no apparent reason or apparently as a means of regaining 
mastery which he has just lost to his companion. 

c . Shoves sand off companion’s shovel and laughs. 

d. Musses up companion’s road as a means of getting even. 

V. 

Verbal responses. (13 items, 54-66) 

55. The child flatly and emphatically refuses to give up the toy or to follow 
the direction. Differs from 54 mainly in manner and tone; he may even 
yell or scream. 

b. “Stop that!” 

e. “No! I won’t!” 

58. A. The child defends a toy by promising his companion a turn, or sug¬ 
gesting joint use or sharing or trading, or giving up with the understanding 
Lhat the toy will be returned. 

b. “Give me the shovel, then.” 

c. “Will you give it right back?” 

59. A. Defends his possession of a toy by making some counter-suggestion 
to his companion, or promises to confer some favor on his companion, 
although retaining possession of the toy. 

a. Offers to give another toy instead, 

c. A. does not want to give the truck to B., so says: “I tell you. I’ll 
bring you some sand in the truck.” 

B. In refusing to follow direction, he makes a counter-suggestion. 
c. “A swell idea. I got a better one. Cowboy.” 

VI. 

Physical responses. (13 items, 67-79) 

68. A child defends his possession of a toy by calmly taking the toy from 
the hand of the child who has just succeeded in getting it from him, but 
who is now offering no active resistance; i.e., he simply “lifts” it from his 
now unresisting companion. 

a. The moment A. puts his shovel down, B. picks it up. A. takes it 
from his hand and B. lets him, giving no physical sign of resistance 
whatever. 
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Note: Distinguish this from category 77 in which the offending child is 
actively objecting to having the defender take the toy away from 
him again, and holds firmly so that the defender has either to give 
up or to pull hard. 

72. A. In defending his right to a toy or location 3 or his product, a child 
uses continued or violent hitting or other forceful assaults on the companion 
which threaten to do injury or frighten the companion, and which are 
therefore interrupted by the experimenter. 

Note: Only behavior so extreme that the experimenter interferes is re¬ 
corded in this category. 

B. In resisting attempts at control the child uses similar violent 
methods. 

The Ratings on Social Acceptability of Children s Ascendant Behavior 
The judgments of 41 experts as to the social acceptability in a democratic 
society of the component items of ascendance determined the weightings 
given to the different behaviors. Judges were given the 79 categories and 
were asked to keep the following criteria 5 in mind when rating the items: 

Any method is held to be socially acceptable which shows regard and 
appreciation for human personality and welfare; i.e., 

1. Does no bodily harm and inflicts no physical pain on another person. 

2. Does no injury to his personality or ego. 

4. Recognizes the right of a human being to some share in decisions 
concerning himself and permits the freedom necessary for voluntary 
action. 

b. Requires of another no loss of status, no sense of defeat or thwarted 
purposes. 

c. Accepts another as a human being with powers of reason, desires, 
and purposes which are to be considered. 

The equal-appearing-interval technique 0 was selected for this purpose, and 
median judgments constituted the scale-values on an 11-point continuum 
ranging from the most unacceptable of all the methods given to the most 
acceptable. The extremes and mid-point of the scale were defined. At point 
1 of the scale, judges were instructed to place all items of behavior describ¬ 
ing methods which they considered the most unacceptable of all those 
given; at point n, those methods considered the most acceptable of all 

6 The writer here had in mind Ojetnann’s (14) criticism and modification of the 
Thurstone method dealing with the definition of the key concept. It should be noted 
that the scale-values assigned to these behaviors would hold only in a democratic society 
whose philosophy rests upon respect for personality, 

^Developed by Thurstone and Chave (16). 
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those given; at the mid-point 6, those methods which are almost neutral 
or indifferent in social acceptability. 7 

In this study, the evaluation of overt behavior is limited to the area of 
the child’s method although there are doubtless several other factors such 
as the motive and the situation interacting to determine the acceptability 
of the behavior. However, the experimenter did attempt to minimize this 
limitation and avoid too great a spread among judgments by cautioning 
judges to scale items according to the acceptability of the method, as defined 
by the criteria, not according to motive or justifiability of the act. 8 The 
assumption is that regardless of whether or not the action taken by the 
child is justifiable in any one situation, nevertheless some methods are more 
acceptable than others in a society professing democratic principles, and 
these methods can be arranged linearly. 

The Selection of fudges 

Certain criteria were set up for the selection of judges. It was believed 
that they should be: 

1. Persons with a well thought-out democratic philosophy. In selecting 
judges, the assumption was that intelligent citizens of this country have 
such a philosophy. 

2, Specialists in the field of child development, child guidance, and pre¬ 
school education, who have had considerable theoretical training and ex¬ 
perience in guiding young children at home or at school. 

Since the measure and the scale are to be applied only to preschool chil¬ 
dren, and since all of the illustrations used in defining the categories were 
derived from observation of preschool-age children and would, therefore, 
be more meaningful to persons who have had experience with these ages, 
it seemed advisable to limit judges to this classification of individuals. It 
would seem that those who are accustomed to thinking analytically about 
the implications of behavior of preschool children would be the ablest 
judges. 

Results of the Rating on Acceptability 

The results of the rating are reported in Table i. The scale-value of each 
item is the median judgment for that item. Using the Q-value (the range 
of the middle 50 percent of judgments) as a measure of ambiguity, most 
investigators who have constructed scales by the Thurstone method have 
deleted all items with Q-values of more than 2.00; for example, Thurstone 
(16) using Q-values as one of several criteria, retained only 45 of his 
original 130 items, and McCandless (13) threw out 35 of his original 85 

7 A copy of the specific instructions given to the judges appears in the Appendix of 
the original study under the title "To Judges of 'Social Acceptability of Children’s 
Ascendant Behavior,' Part A." 

p. 3, items 4 and 7. 
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TABLE i 

Numbers, Scale-values, Q-values, and Weightings 
of Items of Ascendant Behavior 


Number 

of 

Item 

Scale- 

value 

(Mdn.) 

Q- 

value 

Weighting 
of Mdn. 
from 6 

Number 

of 

Item 

Scale- 

value 

(Mdn.) 

Q- 

valuc 

Weighting 
of Mdn. 
from 6 

1 

6.8 

1.8 

+ -8 

41 

6.8 

2.2 

+ .8 

2 

8.8 

2.3 

+ 2.8 

42 

10.6 

2.2* 

+ 4.6 

3 

10.8 

1.0* 

+ 4.8 

43 

10.0 

1,8 

+ 4.0 

4 

8.7 

2.3 

+ 2.7 

44 

9.1 

3.5 

+ 3.1 

5 

9.0 

2.2 

+ 3.0 

45 

8.9 

2.9 

+ 2.9 

6 

9.9 

2.0 

+ 3.9 

46 

2.2 

1.2 

—3.8 

7 

6.9 

3.8 

+ .9 

47 

1.8 

0.9 

—4.2 

8 

5.8 

1.9 

— .2 

48 

1.0 

0.6 

—5.0 

9 

7.5 

1.9 

+ 1.5 

49 

3.2 

0.7 

—2.8 

10 

4.1 

1.5 

—1.9 

50 

2.0 

1.1 

—4.0 

11 

2.9 

1.8 

—3.1 

61 

1.8 

1.0 

—4.2 

12 

2.6 

1.4 

—3.4 

52 

1.0 

0.6* 

—5.0 

13 

3.8 

2.4 

—2.2 

53 

5.7 

1.7 

— .3 

14 

3.4 

1.6 

—2.6 

54 

5.4 

2.3 

— .6 

15 

3.1 

1.8 

—2.9 

55 

3,9 

2.4 

—2.1 

16 

8.1 

3.6 

+ 2.1 

56 

8.3 

2.1 

+ 2.3 

17 

6.8 

2.9 

— .2 

67 

6.7 

1.9 

+ .7 

18 

5.8 

2.0 

— .2 

58 

10.6 

1.8* 

+ 4.6 

19 

9.0 

4.2 

+ 3.0 

59 

9.4 

1.8 

+ 3.4 

20 

3,7 

1.7 

—2.3 

60 

8.0 

2.9 

+ 2.0 

21 

2.2 

1.1 

—3.8 

61 

3.8 

1.9 

—2.2 

22 

3.2 

1.4 

—2.S 

62 

3.7 

1.7 

—2.3 

23 

1.8 

0.8 

—4.2 

63 

2.8 

1.4 

—3.2 

24 

1.0 

0.6* 

—5.0 

64 

2.4 

2.2 

—3.6 

25 

7.1 

2,3 

+ 1.1 

65 

8.0 

3.9 

+ 2,0 

26 

10.6 

2.0* 

+ 4.6 

66 

8.6 

2.8 

+ 2.6 

27 

8.4 

2.5 

+ 2.4 

67 

7.4 

2.7 

+ 1.4 

28 

6.8 

3.8 

+ -8 

68 

7.0 

3.6 

+ 1.0 

29 

8.6 

3.4 

+ 2.6 

69 

10.6 

1.8* 

+ 4.6 

30 

8.8 

2.3 

+ 2.8 

70 

2.4 

1.3 

—3.6 

31 

7.1 

2.3 

+ 1.1 

71 

1.9 

0.9 

—4.1 

32 

4.4 

1.5 

—1.6 

72 

1.1 

0.6 

—4.9 

33 

3.1 

1.8 

—2.9 

73 

3.2 

1.2 

—2.8 

34 

2.6 

1.5 

—3.5 

74 

6.5 

1.8 

+ .5 

35 

3.3 

1.6 

—2.7 

75 

6.8 

2.3 

+ -3 

36 

3.3 

1.7 

—2.7 

76 

5.1 

1.8 

— .9 

37 

3.2 

1.7 

—2.8 

77 

5.3 

2.7 

— .7 

38 

3,8 

1.8 

—2.2 

78 

6.S 

3.2 

+ -8 

39 

5.3 

2.8 

— .7 

79 

6.2 

1.8 

+ .2 

40 

6.4 

1.5 

+ .4 





*In 

the case of skewed distributions at the extreme scale-values. 

the distance between 


the median and the 25tli percentile in the case of scale-value 11, and the distance between 
the median and the 75th percentile in the case of scale-value 1, was doubled to obtain 

Q- (16). 
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items. Deleting a similar proportion in this scale would eliminate all Q’s 
over 2.00. But the situation in the case of this study is somewhat different. 
Since all of these items were actual behaviors of the children, it was not 
possible to delete those with large Q’s. Thirty-one of the 79 items have Q’s 
above 2.00, although only 17 have Q’s above 2.5. Eight of the 31 categories 
occurred zero to four times during the initial pairings of the 42 children 
of the main study, (Table 2.) But of the 11 behaviors with frequencies 
of 100 or above, 8 have Q-values above 2.00, including the two behaviors 
(items 19 and 42) with the highest frequencies, 756 and 368 respectively. 
Since these categories have weightings of -|-3-o and —(—4-6 3 they contribute 
heavily to the scores. 9 From conversation with some of the raters, it would 
appear that some of these large Q’s, such as those for bargaining in items 
7, 28, and 6o, represent a real difference of opinion rather than an ambiguity 
of the item. Only one item has a distribution which clearly indicates am¬ 
biguity; item 19 with a bi-modal distribution contained two parts, and the 
raters apparently considered them different, some rating by one part, some 
by the other. Regardless of these large Q-values, the medians as they stand 
represent the best available value assignment, certainly better than the 
opinion of one person. 

Reliability af the Scale-Values 

Following the practice of Thurstone, an approximate estimate of the 
reliability of the scale-values taken as a group was obtained as follows: 
By dividing the average Q-vaiue for all 79 categories by two, the average 
quartile deviation was found. The average Q-value was 1.996, and con¬ 
sequently, 

1.996 

q =- = .998 

2 

The standard deviation of the distribution of scale values is, therefore, 
on the average, 

q .998 

a dist. — - --= 1.489 

0.67 .67 

Since the scale-value of a behavior item is the median of its distribution 
on the scale, the standard error of the scale-value is 

a 

cr Mdn. = 1.25 = .291 when n = 41 

\/ n 

The probable error of the scale-value is, then, 

P.E.Mdn. = .67 X ■ 2 9 I — .194. 

9 For reasons given later, scores were recomputed omitting item 19. These results are 
reported later. 
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The approximate reliability of the scale-values is, therefore, ± .19. For 
the reason stated above, it is difficult to compare this probable error with 
those of other scales. Thurstone computed the probable error for only the 45 
of the original 130 statements which he retained in his experimental scale, 
His reliability was dz -06 (N = 300). 

It should perhaps be pointed out that although Thurstone threw out the 
ratings of 41 of the 341 judges, using an objective criterion for so doing, 
in this study the ratings of all judges have been included. There seemed to 
be no hypothesis justifying such a procedure in a rating of this kind. 

A comparison of items receiving negative weightings with those receiving 
positive weightings indicates that, in general, judges considered as un¬ 
acceptable those behaviors which were 1) physically or verbally forceful, 
such as hitting, threats, and demands; 2) belitding to the companion, such 
as name-calling and criticizing; or 3) very mildly forceful, such as non¬ 
demanding imperatives, gentle refusals, and non-£orceful physical attempts 
to take a toy from the hand of a companion who is offering no resistance. 
Judges rated as acceptable behaviors such as the following: suggestions, 
reasons, turns, requests, questions, initiating co-operative play, and physical 
but noil-forceful defenses. Twenty-one of the 42 negative behaviors are 
verbal, but the 11 categories receiving the highest negative weightings 
(-5.0 to -3.8) are all physical. Of the 37 positive categories, 23 are verbal, 7 are 
physical but non-forceful (5 of these are defenses), 6 are either physical or 
verbal or a combination of both, and one is the absence of overt response 
(ignoring). 

A comparison of the ratings with the two sets of categories of Anderson 
and Chittenden reveals that in general the judges have considered as un¬ 
acceptable behaviors those closely resembling their dominative behavior, 
and as acceptable, behavior similar to the categories of integration and co¬ 
operation. In general, the socially unacceptable behaviors are “forceful,” as 
defined by Chittenden, and the acceptable are “non-forceful.” However, 
certain differences appear; namely, the placement of physical but non¬ 
violent defense of toys and also non-forceful imperatives to direct com¬ 
panions on the acceptable side of the continuum. 

A study of the frequencies in Table 2 indicates' that the behavior of 
the 42 children was preponderate^ acceptable, the total number of positive 
frequencies being 31 n as against 686 negative frequencies. Of the 42 
negative categories, 32 occurred in the behavior of these children 0-10 times; 
only two had frequencies of 100 or above. Of the 37 positive categories, 
only 10 occurred as litde as 0-10 times; while 9 had frequencies of 100 or 
above. Both of the negative categories with high frequencies have small 
negative weightings. The one is the physical attempt to take a toy from the 
hand of a companion who is offering no resistance. The other is a mild 
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TABLE 2 


Number, Weighting, Q-value, and Total Frequency of Each 
Category Occurring in Initial Experimental Pairings 


of I Lem 
Number 

mg 

Weight- 

value Fre- 
Q- quency 

Number 
of Item 

Weight¬ 

ing 

Q- Fre- 

value quency 

43 

—5.0 

0.6 


79 

+ 0.2 

1.8 

146 

24 

—5.0 

0.6 


40 

+ 0.4 

1,5 

224 

62 

—5.0 

0.6 


74 

+ 0.5 

1.8 

8 

72 

—4.9 

0.6 


57 

+ 0.7 

1.9 

51 

51 

—4.2 

1.0 


28 

4-0.8 

3,8 

0 

23 

—4.2 

0.8 


75 

+ 0.8 

2.3 

91 

47 

—4.2 

0.9 

2 

1 

4 - 0.8 

1.8 

113 

71 

—4.1 

0.9 

4 

41 

4 - 0.8 

2.2 

234 

50 

—4.0 

1.1 

4 

78 

+ 0,8 

3.2 

4 

21 

—3.8 

1.1 


7 

+ 0.9 

3.8 

1 

46 

—3.8 

1.2 


68 

+ 1.0 

3.6 

42 

70 

—3.6 

1,3 

2 

31 

+ 1.1 

2.3 

43 

64 

—3.6 

2.2 

2 

25 

+ 1.1 

2.3 

109 

34 

—3.5 

1.5 


67 

+ 1.4 

2.7 

102 

12 

—3.4 

1.4 


9 

+ 1.5 

1.9 

25 

63 

—3.2 

1.4 


60 

+ 2.0 

2.9 

0 

11 

—3.1 

1.8 

6 

65 

+ 2.0 

3.9 

1 

15 

—2.9 

1.8 

5 

16 

+ 2.1 

3.6 

4 

33 

—2.9 

1.8 

1 

5G 

+ 2.3 

2.1 

95 

22 

—2.8 

1.4 


27 

+ 2.4 

2.5 

50 

49 

—2.8 

0.7 


29 

+ 2.6 

3.4 

3 

37 

—2.8 

1.7 

2 

66 

+ 2.6 

2.8 

11 

73 

—2.8 

1.2 


4 

+ 2.7 

2.3 

71 

36 

—2.7 

1.7 

8 

2 

+ 2.8 

2.3 

13 

35 

—2.7 

1.6 

6 

30 

+ 2.8 

2.3 

244 

14 

—2.6 

1.6 

3 

45 

+ 2.9 

2.9 

23 

62 

—2.3 

1.7 

5 

19 

+ 3.0 

4.2 

756 

20 

—2.3 

1.7 

60 

5 

+ 3.0 

2.2- 

35 

13 

—2.2 

2.4 

7 

44 

+ 3.1 

3.5 

24 

61 

—2.2 

1.9 


59 

+ 3.4 

1.8 

27 

38 

—2.2 

1.8 

6 

6 

+ 3.9 

2.0 

0 

55 

—2.1 

2.4 

45 

43 

+ 4.0 

1.8 

72 

10 

—1.9 

1.5 

2 

58 

+ 4.6 

1.8 

21 

32 

—1.6 

1.5 

26 

69 

+ 4.6 

1.8 

0 

76 

—0.9 

1.8 

19 

42 

+ 4.6 

2.2 

368 

77 

—0.7 

2.7 

31 

26 

+ 4.6 

2.0 

27 

39 

—0.7 

2.8 

17 

3 

+ 4.8 

1.0 

73 

64 

—0.6 

2.3 

146 





53 

—0.3 

1.7 

9 





18 

—0.2 

2.0 

76 





8 

—0.2 

1.9 

75 





17 

—0.2 

2.9 

117 
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verbal refusal to give a toy to the companion or to follow his direction; 
i.e.j a quiet “no.” The 9 positive categories with high frequencies were 
items i, 19, 25, 30, 40, 41, 42, 67 and 79. Item t is a declarative statement 
expressing a desire for a toy, such as “I want it"; items 25 and 30 are 
declarative suggestions and mild imperatives used to direct the companion's 
activities; and items 40 and 41 are verbal descriptions of a child’s own 
activity in the presence of the companion, such as ‘Tm making candy, do 
you know it?” Item 19 is picking up a toy not in use, and 67 is defending 
by some mild physical measure such as putting a protecting hand over his 
toy or gently brushing aside his companion’s reaching hand. Item 42, with 
next to the highest frequency, is an oiler or attempt to participate in the 
play of the other child. Item 79 is ignoring a request. Definitions of items 
i, 19, 30, 41 and 42 have been given previously in this report. 

When frequencies were broken down into verbal and physical methods, 
it was found that this group of children used 37 different verbal categories 
with a total frequency of 1762, and 17 different physical categories with a 
total frequency of 1331* If item 19 with a frequency of 756 is omitted, the 
total frequency of physical behaviors becomes 575. Of the verbal frequencies, 
362 had negative weightings and 1400 had positive weightings. Of the 
physical frequencies, 324 were negative and 1007 were positive. If item 19 
is omitted, the last figure becomes 251. In this comparison of verbal and 
physical methods, it was necessary to omit 6 positive categories with a total 
frequency of 704 for the following reasons: item 79 is ignoring, and items 
4, 42, 43, 44 and 45 may be physical or verbal or both. 

In all of the above comparisons of frequencies it must be remembered 
that the children sometimes used physical and verbal methods simul¬ 
taneously as one behavior unit. 

Definitions mid Computation of Scores 

The revised measure of ascendant behavior consists of two weighted 
scores. In one of these scores, referred to as the score of acceptable ascen¬ 
dance, a child receives credit only for using methods deemed desirable by 
the judges. In a second, called the combined ascendance score, all of his 
ascendant behavior is taken into consideration by subtracting his undesirable 
ascendant acts from the score in acceptable ascendance. This score has been 
substituted for a score in unacceptable ascendance because test reliability 
was too low for the latter. The first score is referred to by several terms 
used synonymously in this study: “acceptable,” “socially acceptable,” “de¬ 
sirable,” “positive,” or score. The second is referred to as “combined," 

“total,” or “zfc” ascendance. Both are referred to as weighted scores in 
contrast to the Jack score. 

Each weighted score for a child is the sum of the products of the fre¬ 
quencies for each category times the weightings. Weightings were derived 
in the following manner, Since 6.0 is the neutral point in the acceptability 
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continuum, scale-values were transmuted into positive and negative weight¬ 
ings by determining the distance from the neutral point 6.0 on the accept¬ 
ability continuum. The weightings for each category are given in Table 1. 
When a verbal and physical attempt occurred simultaneously, they were 
considered to be one attempt, and were assigned a value equal to the 
average of the two weightings. Success was given the same weighting as 
the corresponding attempt; that is, a successful attempt had a value equal 
to two times its weighting. 10 

The Jack ascendance score is the sum of all the tallies in the categories 
used by Jack. 

Reliability and Validity 

Experimental Situation for the Measurement of Ascendance 

Scores were obtained by observing the behavior of children in a con¬ 
trolled play situation which was a variation of that used by Jack. On a low 
table was placed a sandbox measuring 18x36x8 inches filled with sand 
to within 1 inches of the top. The toys were selected for their attractiveness 
to three- and four-year-old children and, unlike the procedure of previous 
investigators, were changed from pairing to pairing. The purpose was to 
provide a social situation that would bring out ascendant behavior and a 
wide range of techniques. This meant high interest value; that is, wanting 
a toy badly enough to go after it. It was felt that this would best be 
achieved by having fewer toys with no duplicates, by having one toy in 
the group apparently more interesting than the others, and by having one 
toy which “goes with’ 5 either of the other two. The toy considered of 
highest interest value was changed each pairing whereas some of the others 
were repeated in more than one pairing. It was believed that this type of 
situation would increase the child’s desire and thus call out the least 
desirable techniques but also challenge the most desirable techniques. Re¬ 
duction in number from 11 to 3 toys per pairing should increase social 
interaction. The toy combinations chosen as best meeting the above criteria 
are listed below: 

Toy Set I. Wooden train (engine and one car), beetleware sugar scoop 
(later replaced by metal), child’s size flour sifter. 

Toy Set II. Wooden road-roller, sugar scoop, small rubber truck, orange 
in color. 

Toy Set III. Road-roller and dump-cart combined, scoop, red beetleware 
cereal dish. 

Toy Set IV. Small red dump truck, muffin tins, scoop. 

Toy Set V. Sand sifter, wooden sand shovel, small truck. 

Procedure for Ascendance Experiment 

Each child was paired with 5 other children drawn at random from his 

10 The reader is referred to the original study for a more complete discussion o£ 
scoring. 
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preschool group, a different toy set being used for each of the 5 pairings. 11 
No child participated in the ascendance experiment more than once in the 
same day. A high level of enthusiasm for the “games” was maintained 
throughout the experiment. 

The exact procedure observed for the pairings was as follows: Two chil¬ 
dren were asked to accompany the experimenter to the testing room to have 
a turn with the “games,” Stopping just outside the door, she said, "I have 
something new for you today. Have a good time with the toys while I do 
my work. I will tell you when the turn is over.” By keeping the children's 
hands in hers until the door was shut it was possible to tactfully guide them 
to the sides of the table where they could best be observed, and to begin the 
recording at the moment the play began. She then sat on a chair in the 
corner of the room and recorded the behavior of the two children for 5 
minutes, after which she ended the period by saying: "The turn is over 
for today. You may have another turn some day soon.” After returning the 
children to the play group, she completed the record by adding the number 
of instances falling under each item for each child and recording the totals 
in the space provided on the blank. 

Observer Reliability 

Reliability of observers was determined in two ways. By the Erst method, 
reliability was expressed as the correlation between Observer A and Ob¬ 
server B on the total number of instances recorded for each of the categories 
during 58 consecutive five-minute pairings. In order to reserve the three- 
and four-year-old children for the main part of the study, a group of 23 
Eve-year-old children attending the Junior Primary of the University of 
Iowa Elementary School was used in these observations. This coefficient 
was .98. 

Observer reliability was recalculated on the same data by the method of 
correlation between weighted scores assigned to each child in each pairing 
from the behavior items obtained by two observers recording simultaneously. 
These reliabilities, expressed as coefficients of correlation on scores in the 
last 26 consecutive pairings, are .92 and .91 for the acceptable and combined 
scores respectively. Since the main data of the study are based on 5 pairings 
for each child, these coefficients, based on single pairings, would seem to 
represent "minimum” reliabilities. 

Subjects of the Main Study 

Test reliability and validity were established on initial scores of the 42 
subjects of the main part of the study. These children, used as subjects for 
all remaining sections of the study, were the three-and four-year-olds en¬ 
rolled at the preschool laboratory of the Iowa Child Welfare Research 

lx Five five-minute pairings were used because Page had found this number satis¬ 
factory. 
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Station during the school year 1941-42. They were enrolled in two groups 
differentiated chiefly on the basis of chronological age into Group II, three- 
year-olds, and Group III, four-year-olds. 

The subjects ranged in age from 42 to 61 months with a mean of 49 
months. Test scores indicate that the group represented a definite selection 
upward in intelligence, 12 the mean IQ being 119. The distribution of the 
subjects among the 7 divisions of the Minnesota Classification of Occupa¬ 
tional Status prepared by Goodenough (9) showed that 71 percent fell in 
the first two classifications as compared to 7.2 percent in the general popula¬ 
tion. The group thus represented a selection upward in socio-economic 
status as well as intelligence. 

Initial Ascendance Scores 

Table 3 gives the initial mean scores in Jack ascendance, positive ascend¬ 
ance, and combined ascendance of the Group II and Group III children. 

Comparison of the mean scores for positive ascendance with those for 
combined ascendance shows that there is a difference of only 11.9 and 11.1 
points in the Group II and Group III means respectively. Since the score 
for combined ascendance is obtained by subtracting the negative from the 
positive behaviors, this slight reduction in means indicates that these groups 
of children showed a relatively large number of positive behaviors in rela¬ 
tion to negative behaviors. 

Reliability of the Data 

The reliability with which the device measures ascendant behavior was 
determined by correlating scores on pairings 1 and 3 against 2 and 4 in 
the series of 5 pairings. These coefficients were .70, .62, and .61, which, 
by application of the Spearman-Brown formula, became .85, .80, and .80 
for the Jack, acceptable, and combined ascendance scores respectively. 
Table 4 summarizes the data on test reliability. 

The agreements between observers and these correlations on odd-even 
pairings seem high enough to indicate that the experimental technique and 
the score card offer a reliable measure of Jack, acceptable, and combined 
ascendance respectively. However, 5 pairings, or 25 minutes of activity of 
the type that occurs in this situation, proved to be insufficient for a reliable 
independent measure of unacceptable ascendance. 

Validity of the Data 

The validity of the measure was determined in three different aspects 
and by two different methods. The validity of the device itself as a measure 
of ascendance, that is, does it measure what it portends to measure, was 
investigated by securing expert opinion on the inclusion in the score of 
each of the specific categories. Thirty-one of the judges who scaled the 
items of behavior on the acceptability continuum also participated in this 

12 Subjects were tested on Form L of the 1937 Stanford-Binet. 
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TABLE 3 


Initial Mean Scores in Jack, Positive, and Combined Ascendance 


Preschool 

N 


Range 


Mean 

Standard 

Group 






Deviation 



Jack Scores 




Group II 
(wear-olds) 
Group HI 

19 

*7 

to 

63 

41.7 

* 3-3 

(4-year-olds) 

23 

12 

to 

103 

49.6 

23.9 



Positive Scores 




Group II 
(3-year-olds) 
Group III 

*9 

90.1 

to 

211.9 

145.2 

35-5 

(4-year-olds) 

23 

89.2 

to 

363-3 

182.4 

71-7 



Combined Scores 




Group II 
(3-year-olds) 
Group III 

19 

81.8 

to 

2.08.7 

I 33-3 

35-4 

(4-year-olds) 

23 

83.8 

to 

35 2 -9 

171.3 

74-3 


TABLE 4 

Coefficients of Correlation on Odd-Even Pairings of Initial 
Jack, Positive, and Combined Ascendance Scores 


Score 

Children 

r 

Level of 
Significance 

Spearman- 

Brown 

Jack 

42 

.70 

*% 

.85 

Acceptable 

42 

.62 

1% 

.80 

Combined 

42 

.61 

1% 

.80 

Unacceptable 

42 

.03 

N.S.(i) 



(1) N.S, means not significant at the 5 percent level of confidence. 


part o£ the study. Judges were given the definitions of the categories to¬ 
gether with the writer’s definition of ascendance and were asked to indi¬ 
cate whether or not each category is an instance of ascendant behavior as 
defined. 13 Table 5 gives the number of judges who considered that each 
item was not an instance of ascendant behavior. 


13 A sample of the instructions given the judges is found in Part B of “To Judges of 
‘Social Acceptability of Children’s Ascendant Behavior' " included in the original study. 
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TABLE 5 

Frequency of “No” Votes for Ascendance Items 


No, of Items 

i 

i 


3 

3 

ii 

18 

42 


No. o£ “No” Votes 
! 4 

7 

5 

4 

2 

1 

0 


Only 8 categories received 4 or more “No” votes. It was considered that 
none of these frequencies were high enough to invalidate the item and 
therefore all were left in the score. Item 53 is the most questionable in the 
opinion of the judges. The scale-value assigned to it is -.3 and it occurred 
only 9 times in the experimental situation. The effect of its inclusion on 
any one score is therefore negligible. Item 19 received 7 “No” votes, Since 
this item had a Q-value of 4.2 (the largest of all Q’s), a weighting of -^3.0, 
and the highest of all frequencies (756), it was decided that recalculations 
be made omitting Item 19 to see what effect it had upon the general con¬ 
clusions of the study. These results are discussed at the end of this report. 
None of the judges suggested the inclusion of additional items of ascendant 
behavior. 

The validity of the weightings for acceptability and unacceptability was 
also determined. In the absence of any other outside criterion, as is the case 
in the held of social behavior, the pooled opinion of experts is used as a 
measure of validity. Thus the opinion of the experts who assigned scale- 
values to the different categories of behavior in itself constitutes the validity 
of the weightings for acceptability and unacceptability that are used in 
this study. 

Teachers* Ratings 

The validity of the experimental scores themselves as measures of the 
ascendant behavior of this group of children was investigated by ratings 
on specially constructed five-point scales, 14 secured from the preschool 
teachers. By means of these ratings it was possible to determine whether 
the scores obtained in this experimental situation were typical of behavior 
in the preschool play situation as viewed by the teachers. Since the weighted 
score is affected by 1) the frequency of attempts, 2) the frequency of suc¬ 
cess, and 3) the \ind of behavior, ratings were made in these three main 
areas. Teachers made three separate ratings on the frequency of each child’s 

14 Samples of these scales and instructions to the raters are included in the original 
study. 


57 



CHILD DEVELOPMENT 


attempts; i.e,, frequency of attempts i) to secure possession of toys, 2) to 
direct behavior of companions, and 3) to defend himself and his possessions. 
Three similar ratings were made for success, To secure the ratings on 
method, the categories of ascendant behavior were arranged under the 
following four large divisions on the basis of acceptability; Division A con¬ 
sisted of methods having scale-values of i.o to 2.9 (the most unacceptable 
methods); Division B, scale-values of 3.0 to 5.9; Division C, scale-values 
of 6.0 to 8.9; and Division D, scale-values of 9.0 to 10.9 (the most accept¬ 
able methods). Teachers compared each child with his group on the fre¬ 
quency of use of each of these 4 large divisions of methods. The correlation 
of ratings with experimental data on frequency of attempts, frequency of 
success, and frequency of methods when grouped into the 4 large divisions 
yielded these ranges of coefficients for head teachers, assistant teachers, and 
combined teachers in each group: .36 to .79 for frequency of attempts, ,02 
to .36 for frequency of success, and -.04 to -(-.63 for general type of method, 
Tables 6 and 7 contain these validity coefficients. 

Previous investigators have obtained ratings on frequency of attempts 
only and have reported correlations ranging from .81 zb .01 (rank differ¬ 
ence) (11) for ascendant behavior to .17 for co-operation (7) when teachers’ 
ratings were the criterion of validity. The above correlations on frequency 
of attempts compare favorably with those of other investigators, and indi¬ 
cate that the measure employed in this study is fairly valid for attempts. 

TABLE 6 

Coefficients of Correlation of Teachers’ Ratings with Initial 
Experimental Data on Frequency of Attempts and 
Frequency of Success 

Rater Children Frequency of Frequency of 


Attempts Success 




r 

Level of 
Significance 

r 

Level of 
Significance 



Group III 




Combined Teachers 

23 

■ 7 1 

1% 

.20 

N.S. 

Head Teacher 

23 

•47 

5% 

.02 

N.S. 

Assistant Teacher 1 

23 

•79 

1% 





Group II 




Combined Teachers 


•54 

5% 

.21 

N.S. 

Head Teacher 

*9 


5% 

.36 

N.S. 

First Assistant Teacher 

*9 

.36 

N.S. 



Second Assistant Teacher 

*9 

.62 





(1) Since each assistant teacher in Group III was familiar with only half the members 
of the group, she was asked to rate only those children. Ratings of the two assistants 
were correlated just as if they were made by one individual, 
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Although none of the coefficients on frequency of success were significant, 
nevertheless they are all in a positive direction. The correlation of fre¬ 
quencies in success in odd-even pairings of the initial scores yielded a 
coefficient of .28 raised to .44 by the Spearman-Brown formula. This co¬ 
efficient was not high enough to indicate a reliable measure of success taken 
separately and may account for the low correlations between experimental 
frequencies for success and teachers’ ratings. 


TABLE 7 

Relationships Between Teachers’ Ratings and Experimental Data 
on Methods Used by Children 






Level of 


Level of 

Rater Group 

Children 

r 

Significance 

r 

Significance 




Division A 

Division B 




Scale-value, 1.0-2.9 

Scale-value, 3.0-5.9 

Head 

Teacher 

II 

13 

.63 

5% 

■ 4 1 

N.S. 

Combined 

Teachers 

II 

13 

.50 

N.S. 

•38 

N.S. 

Head 

Teacher 

Combined 

III 

20 

•*7 

N.S. 

.18 

N.S. 

Teachers 

III 

20 

.22 

N.S. 

-23 

N.S. 




Division C 

Division D 




Scale-value, 6.0-8.9 

Scale-value, 9.0-10.9 

Head 

Teacher 

Combined 

II 

13 

.22 

N.S. 

■39 

N.S. 

Teachers 

Head 

II 

13 

•°4 

N.S. 

■ 4 1 

N.S. 

Teacher 

Combined 

III 

20 

.09 

N.S. 

—.04 

N.S. 

Teachers 

III 

20 

-44 

5% 

.03 

N.S. 


The only significant coefficients on frequency of method were those for 
Division A when the Group II head teacher’s rating was compared and for 
Division C when the Group III combined teachers’ rating was compared 
with experimental frequencies, The correlations do show a trend toward 
a positive relationship, however. 

One of two conclusions may be accepted: 1) either teachers are unable 
to rate children on the type of methods used, or 2) the methods used by 
children vary more with the situation than does the amount of ascendance 
displayed by them. 
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The Relationship of the Weighted Scores 
to the Jack Score 

The relationship of the Jack score to the new type score was expressed 
as the coefficient of correlation between the Jack and weighted scores, The 
coefficient of .85 when the Jack and combined scores of the total group 
of 42, children were correlated, corresponds to a 50 percent improvement 
over a best guess in predicting the one score from the other. This correla¬ 
tion dropped to .64 and .48 respectively when the three- and four-year-old 
children were considered separately. The correlation coefficient of ,90 be¬ 
tween Jack and acceptable ascendance corresponds to a 56 percent improve¬ 
ment over a best guess. This correlation was .75 for the three-year-old group 
and .54 for the four-year-old group. 

The Training Program 15 

The third major objective of the study was to investigate the nature of 
the changes produced in the behavior of non-ascendant children trained by 
Jack’s method, The specific question to be answered was: Did the scores 
of children trained in self-confidence show an increase in socially acceptable 
or socially unacceptable methods? 

Description 0/ Tunning and Control Subjects 

For the above purpose, 12 of the 13 least ascendant children were divided 
into a training group and a control group matched on the basis of their 
initial Jack ascendance scores. Because an additional child was added to 
the training group at the time o£ the illness of two training subjects, and 
because one of the control children was withdrawn from preschool before 
the completion of the study, these groups contained 7 and 5 subjects respec¬ 
tively. Table 8 gives the composition of the two groups as respects sex, 
chronological age, intelligence scores and Jack ascendance scores. 

Jarirs Training Program 

Jack attempted to find out what characteristics of social behavior differ¬ 
entiated ascendant and non-ascendant children. After observing children in 
several experimental situations and in free play, she concluded that self- 
confidence was the trait the most closely related to ascendance of any of 
those studied. She tested this hypothesis by setting up a series of training 
situations designed to increase self-confidence. Re-tests of trained children 
showed increased ascendance scores and therefore tended to confirm the 
hypothesis. 


15 This section is a very abbreviated account of the same section in the original study. 


60 



DOROTHY V. MUMMERY 


TABLE 8 


Sex, Chronological Age, I Q, and Jack Ascendance Score or Training 
and Control Groups 


Child 

Sex 

Chronological Age, 
Months 

iQ(i) 

Jack Score 

1446 

M 

Training Group 

56 

131 

33 

1580 

M 

5 ° 

I 10 

28 

1579 

F 

48 

I3O 

I 7 

1578 

M 

50 

I2 3 

12 

1565 

M 

5 ° 

102 

37 

I 57 1 

F 

45 

112 

27 

1479 

M 

43 

XI 4 

22 

Means 


48.9 

117.4 

25.1 

1583 

M 

Control Group 

46 

105 

34 

1441 

M 

5 6 

ri 3 

26 

1475 

M 

49 

109 

*7 

1567 

F 

49 

102 

3 2 

1519 

F 

4 2 

130 

30 

Means 


48.4 

hi.8 

27.8 


(1 intelligence test scores are given only as a means of describing the group of children. 
Form L of the 1937 Sranford-Binet was used. 


The logic behind Jack’s training program was as follows; If she could 
repeatedly place a child in social situations the very nature of which would 
tend to give him maximum security and confidence in his own position in 
the situation, the child’s feeling of confidence in himself would be increased 
thereby. She reasoned that by first providing him with skills not possessed 
by his companions and then pairing him with children who had not been 
taught these skills^ she could produce a social setting in which he would 
have the advantage and would feel secure in his greater ability. Such a 
situation would probably be a reversal of the type most frequently ex¬ 
perienced by insecure children. Jack therefore devised a series of learning 
experiences each designed to give the child a specific skill or knowledge. 
After he had thoroughly mastered each skill, she paired him with children 
unfamiliar with the materials. Recognition of his superior ability by un¬ 
trained companions would augment his growing self-confidence. 
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Training Program for the Present Study 

The training materials used in this study were quite similar to those of 
the previous investigations and were presented to the children in the order 
named: 

1. A group of jig-saw puzzles on five-ply wood. 

2. A picture story book, 

3. A set of take-apart transportation toys assembled by means of large 
screws. 

The training program, like Jack’s, was designed to increase self-confi¬ 
dence, and was similar in all essentials, consisting of daily periods during 
which each child was taught the skills involved in constructing puzzles, 
assembling a set of wooden take-apart toys, and in telling an illustrated 
story. The training program differed from that of previous investigators 
in the degree to which it was adapted to individual children. Table 9 sum¬ 
marizes for the Group II and Group III children respectively, the range 
and average number of days of training, the range (of averages for each 
child) and the average length of daily session, and the range and average 
number of pieces in the most difficult toy mastered. 

TABLE 9 

Description' of Training Program in Terms of Days of Training, 
Length of Daily Session, and Number of Pieces in 
Most Difficult Toy 




Training Period 


Accomplishment 


Av, No. 

Range 

Av. Length 

Range 

Av. No. 

Range 


Days 

Days 

Min. 

Min. 

Pieces 

Pieces 

Puzzles 







Group III 

7-5 

7-8 

21.0 

17-27 

16.5 

9-21 

Group II 
Books 

5-3 

5-6 

21.3 

17-27 

9.0 

9 

Group III 

8.0 

6-9 

13.0 

10-17 



Group II 

Sere or Toys 

7-7 

6-10 

16.7 

14-21 



Group III 

9-3 

5 -i 7 

20.0 

18-22 

15.0 

J 5 

Group II 

10.7 

’ 9 _I 4 

24.3 

18-30 

12.0 

12 


The Training Pairings 

When each child had mastered one type of material, he was paired with 
some of the children who served as his companions in the initial ascendance 
experiment. Control children were used in these training pairings when 
indicated by previous pairings, but other training subjects were replaced 
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by substitutes having similar ascendance scores. Because it seemed to the 
writer that 5 pairings 10 with each training material might become rather 
tedious to the child, the following plan was adopted: Three pairings were 
given with the puzzles immediately following training with them, then 2 
with the books, and 5 with the screw toys. Each child thus had a total o£ 10 
training pairings. 

Comparison of Scores on Training Materials 
The behavior of the children in the training pairings was recorded on 
the same score card, as that used in the ascendance experiment. Records 
were kept for the first 5 minutes of the pairing only, although children 
were allowed to finish the puzzle or toy on which they were working. With 
the inadequacies of these "training scores*' as measures in mind, they were 
nevertheless used as rough indicators of the relative effectiveness of the 
different training materials. For purposes of comparison, a hypothetical 
score for 5 pairings based on the average score for one pairing with the 
puzzles and book was computed. (Table 10.) When mean scores obtained 
on each training material and on initial and final ascendance experiments 
were compared, the following general pattern appeared: a sharp rise from 
initial Jack score to first training score, on the puzzles; a sharp drop to 
second training material, the book; a substantial rise to third training score, 
on the transportation set; and then a slight drop to final ascendance score. 


TABLE 10 

Comparison of Initial and Final Jack Ascendance Scores 
with Training Scores 


Children 

Initial 

Jack Scores 

Puzzles* 

Training Scores 

Books* Screw Toys 

Final 

Jack Scoi'cs 

4-year-olds 

M 1446 

33 

103.5 

30.0 

63.0 

61 

M 1580 

28 

126.5 

22.5 

55.O 

35 

F 1579 

17 

90,0 

20.0 

83.0 

81 

M 1578 

12 

93*5 


45.0 

38 

3-year-olds 

M 1565 

37 

106.5 

50.0 

52.O 

62 

F 1571 

27 

111.5 

60.0 

III.O 

5 1 

M 1479 

22 

8i -5 

42.5 

44.O 

62 

Means 

25.x 

♦These arc 

101.9 

hypothetical 

37-5 

scores based on 

64.7 

5 pairings. 

55-7 


1,3 Tliis is the number used by Page. 
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In the light of the low scores received in the book situation and the 
attitudes expressed by the children, the investigator would suggest that one 
of the following changes be made in the training program: that the book 
situation be omitted, leaving only two training materials; or that a material 
having characteristics more similar to the other training toys be substituted 
for the book. 


Changes in Ascendant Behavioh of Trained and Control Subjects 
From Initial to Final Measures 

The final tests were begun on April 16, and completed on May 21, 1942. 
There had been a lapse of approximately 9 weeks since the close of the 
initial test series. Each child was paired, as far as possible, with his 5 com¬ 
panions of the initial ascendance experiment, but when changes in the pre¬ 
school enrollment necessitated adjustments, a child of an approximately 
equal ascendance score was substituted. 

Analysis oj Results Showing Group Changes in Ascendajice 

The initial and final Jack and weighted scores for the trained and control 
children, together with changes from initial to final tests are given in 
Table 11, 

The Method of Analysis 

Two approaches were used to study tlie changes in ascendant behavior 
from initial to final measures. First, the final means of the two groups were 
compared by using Fishers t-test. 17 The information desired from all com¬ 
parisons of final means was: Is the difference in final mean scores a depend¬ 
able difference; i.e., is it too large to be accounted for by the operation of 
chance factors alone? The t-test was employed in these comparisons to test 
the hypothesis that the two samples were drawn at random from the same 
or identical populations, and that any obtained differences in the final 
mean scores of the two groups could be due to fluctuations in random 
sampling. 

Second, in some instances, the initial and final measures of the trained 
group were compared and the same measures for the control group were 


^Fisher’s t-test for the significance of a difference in the means of independent small 
samples is given in Lindquist (12, p. 57). 

!Mi — iVt 2 


t = // sd “ + sd * 


V \Ni + N 2 -2 


1 1 
Ni N 2 
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compared. The formula used in these cases was that for the t-test modified 
for the significance of a difference in the means of related measures. 13 The 
information desired from comparisons of initial with final means was: Is 
the difference between the two means a dependable one; i.e., is it too large 
to be accounted tor by chance factors alone? The hypothesis tested here is 
that the mean difference from initial to final scores does not differ sig¬ 
nificantly from zero; i.e., a difference as large as the one obtained could be 
due to random sampling. In all analyses of results employing the t-test, the 
level of confidence selected below which a difference is considered not 
significant is the 5 percent level. 

The Results of the Analyses 

The results of analyses of final Jack and weighted scores are given in 
Table 12. 

Since a t-value as large as 2.23 is required for samples of this size for 
significance at the 5 percent level, it may confidently be said that the ob¬ 
tained t of 0.57 in the comparison of initial Jack means indicates that the 
slight difference in means could be due to random sampling and that the 
two groups initially represent random samples drawn from the same popu¬ 
lation. The difference in final Jack means, however, is large enough to 
warrant the statement that a value of t as large as the one obtained would 
be exceeded only 2,percent of the time in samples of the size used in this 
study. It was therefore possible to reject the hypothesis that the difference 
in final Jack means of the trained and control groups could be accounted 
for by chance factors alone. 

A comparison of the two groups in initial mean scores in acceptable 
ascendance yielded a t-value of only 0.07 which was not significant. When 
the final mean scores in positive ascendance were compared, it was found 
that a difference as large as this could be obtained in 10 percent of the 
samples of this size drawn at random from a general population. 

The final combined weighted means also did not differ by an amount 
larger than could be attributed to chance fluctuations in random sampling. 
The results did show, however, a definite trend toward greater increase for 
the trained children than for the controls in both weighted scores. The 
small number of cases and the large variance within the groups may account 
for the small t. 


18 This test is known as Student's t-test (12, p. 59). 
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TABLE 12 

Comparison of Initial and Final Means of Trained 
and Control Subjects 


Group Children 

Initial 

Jack 

Mean 

Final 

Jack 

Mean 

Initial 

Positive 

Mean 

Final Initial Final 

Positive Combined Combined 
Mean Mean Mean 

Trained 7 

25.14 

55 - 7 1 

118.03 

185.06 

111.63 

165.69 

Control 5 

27,80 

3 °- 4 ° 

119.12 

0 

00 

fi- 

co 

H 

115.94 

126.92 

Difference 

2,66 

25.31 

1.09 

50,26 

4.31 

38-77 

t (obtained) 

0.57 

2.79 

0.07 

I.84 


I.4I 

di. 

10 

10 

10 

IO 


10 

Level of 

Confidence 

N.S. 

2% 

N.S. 

10% 


20% 


The results of the analyses of iatitial with final mean scores for each 
group are reported in Table 13. The t-valuc of 3.69 obtained for the initial 
and final mean scores of the trained group in acceptable ascendance is 
significant at the 1 percent level of confidence. The corresponding t for 
the control group is too small to indicate a true difference between initial 
and final means; that is, the true difference might be zero or in the opposite 
direction. Since a difference as large as the 54.06 points obtained between 
the initial and final combined ascendance means of the trained group would 
be exceeded only 3 percent of the time in samples the size of those used in 
this study, it is necessary to reject the hypothesis that the true difference is 
zero. However, the t-value obtained in the case of the controls for the mean 
difference of 10.98 between initial and final mean scores in combined 
ascendance is too small to reject the hypothesis; that is, differences as large 
as this could be accounted for by chance fluctuations in random sampling. 

Individual Changes in Scores 

Figures 1, 2, and 3 present graphically the initial and final scores of the 
trained and control subjects. It is evident that every one of the 7 trained 
children gained in Jack score whereas 2 of the 5 control children gained, 2 
lost, and 1 remained the same. In the case of the weighted acceptable 
ascendance score, every one of the trained children gained while 3 of the 
controls gained and 2 lost. Comparison of the two groups in combined 
score also shows an increase for every trained child, whereas the same two 
controls as above show decreases. In only one case, the initial scores of 
M 1446, is a child’s combined score the same as his acceptable ascendance 
score; in other words, all children, with this one exception, exhibited some 
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ascendant behavior other than acceptable. It is also of interest to note that 
the difference between final acceptable ascendance and combined scores is 
in the case of most children greater than the corresponding difference 
between initial scores. 

too 
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Figure i. Initial and final Jack scores. 
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Group and Individual Sub-Analyses of Data in Terms of 
Types of Changes Produced in Scores 

The question arose as to whether the higher scores of the experimental 
group represented an increase in activity or in the level of desirability of 
the methods used by the children. Since the weighted scores are products 
of the frequency of attempts plus the frequency of success multiplied by 

TABLE 13 


Changes from Initial to Final Scores in Trained and Control Subjects 



Trained Group 

Control Group 


N 

7 


N 5 


Positive 

Combined 

Positive 

Combined 


Score 

Score 

Score 

Score 

Initial Mean 

118.03 

111.63 

119.12 

115.94 

Final Mean 

185.06 

165.69 

134.80 

126.92 

Mean Difference 

67.03 

54.06 

15.68 

10.98 

t (obtained) 

3 69 

3.06 

1,04 

0.59 

d.f. 

6 

6 

4 

4 

Level of Confidence 


3% 

4 °% 

60% 


the weightings for acceptability of method, this question could only be 
answered by a detailed analysis of individual scores. For this purpose, the 
initial and final scores of each child in the training and control groups were 
broken down into the following components: 

1. Frequency of attempts in acceptable ascendance. 

2. Frequency of success in acceptable ascendance. 

3. Frequency of attempts in combined ascendance. 

4. Frequency of success in combined ascendance. 

The results of this sub-analysis are presented in Table 14. 

From this analysis the following conclusions can be drawn for this group 
of children. When acceptable ascendance alone is considered, the data 
show that: 

1. a. Activity (attempts) increased for every trained child. 

b . Activity (attempts) increased in the case of 3 control children, re¬ 
mained the same for 1, and decreased for 1. 

c. The distributions of changes for the two groups are non-overlap- 
ping. 

2. a . Success increased for every trained child. 

b. Success increased for 2 control subjects, decreased for 2, and re¬ 
mained constant for 1. 


7 1 



TABLE 14 —Initial and Final Frequencies and Changes in Attempts and Successes for Training and 
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Considering combined ascendance, the following facts appear: 

i, a . Activity (attempts) increased for every trained child. 

b. Activity (attempts) increased for 3 control children and decreased 
for 2. 

2 - ci. Success increased for every trained subject. 

b. Success increased for 2. control children, decreased for the same 2 
as did activity, and remained constant for i. 

Thus, there was a consistent trend towards increased activity and in¬ 
creased success in both acceptable and total behavior in the case of trained 
children, whereas the control children showed no consistent trends. When 
means were considered, increases in both activity and success were indi¬ 
cated for the trained group in both positive and combined ascendance; for 
the control group, there were only slight increases in mean activity in these 
two types of ascendance, a negligible increase in success in the combined 
score, and a negligible decrease in success in the positive score. 

When the statistical significance of the difference in mean frequencies 
was tested by Fisher’s t-test, the differences in final mean attempts in both 
the positive and the combined score were significant at' the 2 percent and 1 
percent levels respectively. Thus a true difference is indicated between both 
acceptable and total activity of the two groups. Since initially these groups 
were from the same population as indicated by the obtained t's of .04 
and .12 for positive and combined attempts respectively, it may confidently 
be said that the training program was responsible for increases in total and 
acceptable activity. However, the comparisons between final mean fre¬ 
quencies in both positive and combined success did not indicate dependable 
differences. These results are presented in Table 15. 

TABLE 15 

Comparison op Mean Frequencies in Attempts and Success 
Training and Control Groups 


Group 


Initial 
Positive 
Mean 
Frequency 
Children Attempts 


Final 

Positive 

Mean 

Frequency 


Initial 

Combined 

Mean 

Frequency 


Final 

Combined 

Mean 

Frequency 


Attempts Success Attempts Attempts Success 


Trained 

7 

3°- I 4 

50.86 

24.00 

35- 2 9 

62.86 

27-57 

Control 

5 

31.00 

33.60 

16.80 

35.80 

39.20 

19.80 

Difference 


.86 

17.26 

7.20 

• 5 1 

23.66 

7*77 

t (obtained) 


q 

o’ 

3.00 

1.52 

.12 

3 - 4 i 

1.84 

d.f. 


10 

10 

10 

10 

10 

xo 

Level of Confidence 

N.S. 


20% 

N.S. 

1% 

10% 


73 




CHILD DEVELOPMENT 


The next question to be answered was: Do the higher scores of the 
trained group represent an increase in the level of desirability of the methods 
employed by the trained children? For the study of this factor* an analysis 
in terms of average level of acceptability of methods used by the children 
was necessary, noting what changes occurred subsequent to the training 
program. Scores in average acceptability were therefore computed for the 
two groups of children as follows: 

1) by dividing a child’s positive weighted score by the sum of his positive 
attempts and successes to yield a score in average positive acceptability; and 

2) by dividing a child's combined score by the sum of his combined 
attempts and successes to give a score in average combined acceptability. 
These average scores at the time of initial and final measures are given 
in Table 16. 


TABLE 16 

Initial and Final Scores in Average Level of Acceptability 
for Trained and Control Children 


Initial 

Positive 

Average 

Child Acceptability 

Final 

Positive 

Average 

Acceptability 

Change 

Initial 

Combined 

Average 

Acceptability 

Final 

Combined 

Average 

Acceptability 

Change 



Trained Childi 

m en 



M 1446 

2,87 

2.64 

— O.23 

2,87 

2.29 

— 0.58 

M 1580 

2.71 

2.18 

°«53 

1.80 

1.38 

—O.42 

F 1579 

2.03 

3.04 

-f-I.OI 

I -79 

2.16 

+°-37 

M 1578 

2.29 

2.23 

—0.06 

2.O4 

2.14 

—J— 0.30 

M 1565 

2.78 

2.08 

—0,70 

1.92 

I.71 

—0.21 

F 1571 

3.18 

2.47 

—0.71 

2.74 

I.90 

—O.84 

M 1479 

2,16 

2.49 

+ 0-33 

M 4 

I.24 

— 0.20 

Mean 

2.57 

2.45 

—0.13 

2.09 

1*83 

— 0.25 

S.D. 

■39 

■30 

.58 

■49 

.38 

.46 



Control Childi 

'en 



M 1583 

2.38 

2.51 

+0.13 

2.13 

2.01 

- 0.12 

M 1441 

2.27 

2.36 

“I-0.09 

2.10 

2.26 

-|-o.i6 

M 1475 

3 - 11 

3 -H 

-J-0.02 

2*37 

2-47 

— |— U.IO 

F 1567 

2.27 

2 -57 

+°- 3 ° 

1.88 

1.80 

- O.08 

F 1519 

2,70 

3.00 

+°- 3 ° 

2.14 

2.24 

-f-0.10 

Mean 

2-55 

2,71 

+0.17 

2.12 

2.16 

-j-0.03 

S.D. 

.32 

.30 

,11 

■15 

•23 

.11 


Individual scores showed no consistent trends in changes from initial to 
final scores except in the level of positive ascendance for the control group, 
in which each child gained slighdy. Comparison of means showed that the 
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two groups were initially practically identical in : mean scores; that the 
trained group as a whole decreased slightly in both scores, while the control 
group gained slightly in the average level of both positive and combined 
ascendance. The t-test of significance of the difference in final mean scores 
did not indicate that these differences in final level were dependable. These 
results are given in Table 17. > 


TABLE 17 

Comparison of Mean Scores in Average Level of Acceptability 
Training and Control Children 




Final Positive 

Final Combined 

Group 

N 

Average 

Average 



Acceptability 

Acceptability 



Mean 

Mean 

Trained 

7 

M5 

1.83 

Control 

5 

2.71 

2.16 

Difference 


- 2 7 

■3 2 

t (obtained) 


1.38 

r -57 

d. f. 


10 

10 

Level of Confidence 


20%(N.S.) 

ao%(N.S.) 


Summary of Results and Implications for Guidance 

In summary, then, the training in self-confidence not only resulted in an 
increase in the total (Jack) ascendant behavior of non-ascendant children, 
but all types of analyses undertaken, both group and individual, indicated 
almost consistent trends in the direction of greater increases in both ac¬ 
ceptable and combined ascendance for the trained children than for the 
controls. However, the differences in final mean scores in acceptable and 
combined ascendance were not significant. Secondly, sub-analyses of the 
scores broken down into attempts, success, and average acceptability, re¬ 
vealed that the training brought about greater activity, while a trend in 
the direction of increased success was evident. Thirdly, these sub-analyses 
of data lend no proof to a hypothesis that the Jack method of training in 
self-confidence produced in the trained children behavior which was sig¬ 
nificantly less commendable than that of the controls. 

The implications arc, therefore, that in planning any guidance program 
for a child, it will not be necessary first to make him more ascendant at 
the expense of desirability of method, and then to bring his techniques 
back to the initial level of acceptability. Rather, it would appear that the 
former objective can be accomplished without detriment to the comm end- 
ability of a child's behavior. It is the opinion of the writer, however, that 
whether or not acceptable methods result may well depend upon the atti- 
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tudes cultivated by the experimenter's conduct of the training program, 
She could encourage an undesirable expression of superiority to other chil¬ 
dren, or a wholesome attitude of confidence in oneself without undue 
reference to the status of die other child, In this study a definite attempt 
was made to encourage the latter and avoid the former. 

Summary 

The purposes of the study were i) to refine the measurement of ascend¬ 
ant behavior of preschool children by taking into account the social accept¬ 
ability of the methods used in maintaining or attaining an ascendant posi¬ 
tion, 2) to determine the relationship of this new measure to the Jack 
ascendance score, and 3) to investigate the nature of die changes produced 
in the scores of non-ascendant children trained in self-confidence by the 
Jack method. 

Diary records taken in the Jack experimental situation formed the basis 
for 79 categories of ascendant behavior. The median judgments of 41 
experts determined the acceptability weightings assigned to the separate 
categories. Two weighted scores were used: 1) the acceptable score, con¬ 
sisting of acceptable behaviors only; and 2) the combined score, consisting 
of the excess of acceptable over unacceptable behaviors. 

A group of 42 three- and four-year-old children enrolled in the preschool 
laboratories of the Iowa Child Welfare Research Station were observed in 
a controlled play situation similar to Jack’s. A series of 5 five-minute pair¬ 
ings, each with a different companion and a different set of sand toys, con¬ 
stituted the measure, Observer reliability and test reliability were de¬ 
termined. 

The relationship of the Jack scores to the weighted scores was determined 
by correlating the Jack with the acceptable and combined scores respectively 
of the 42 children. These coefficients were .90 and .85. 

Seven of the least ascendant children were given training designed to 
increase self-confidence and were re-tested and compared with five controls 
equated on initial mean Jack scores. From results obtained when final 
scores were analyzed by Fisher’s t-test, it was possible to draw the following 
conclusions regarding the effect of the training in self-confidence on chil¬ 
dren’s ascendant behavior. Since the only known difference in the environ¬ 
ments of the two groups subsequent to the initial tests was the training 
program, it was possible to say that training in self-confidence by the Jack 
method will produce increases in the Jack ascendance and the amount of 
ascendant activity of some three- and four-year-old children, but brings 
about no measurable change in amount of success or in social acceptability 
of method. Both group and individual analyses further indicated trends in 
the direction of greater increases in both acceptable and combined ascend¬ 
ance for the trained children than for the controls. Implications are that 
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with the type of training employed in this study, it is possible to increase 
the amount of ascendance of preschool children similar to these without 
detriment to the commendability of their behavior. 

Changes in Ascendant Bei-iavior of Trained and Control Subjects 
from Initial to Final Tests when Item 19 is Omitted 
For reasons stated earlier, scores were recomputed omitting item 19. 
These scores and the results of their analysis are reported in this section. 

Analysis of Results Showing Group and Individual Changes in Ascendance 
Table 18 shows the results obtained when final means of the two groups 
were compared by Fisher’s t-test. The obtained t of 0.24 in the comparison 
of initial Jack means indicated that the slight difference in means of 1.1 
could be due to random sampling. However, the difference in final Jack 
means is significant at the 1 percent level of confidence. Similarly, the t 
obtained for initial positive means is not significant, whereas the t of 5.32 
obtained in the comparison of final positive mean scores is significant at 
the 1 percent level. Although results showed a trend toward greater in¬ 
crease for the trained children than for the controls in combined scores, 
comparison of final means in combined ascendance indicated that a differ¬ 
ence as large as 41.1 could be obtained in between 10 percent and 20 per¬ 
cent of samples of this size. 

TABLE 18 

Comparison of Initial and Final Means of Trained 
and Control Subjects when Item 19 is Omitted 


Initial Final Initial Final Initial Final 

Jack Jack Positive Positive Comb’d Comb’d 

Group Children Mean Mean Mean Mean Mean Mean 


Trained 

7 

2 3-7 

54 * 1 

7 2 -3 

* 37-3 

65.9 

118.1 

Control 

5 

22.6 

27.0 

64.2 

85.0 

61.2 

77.0 

Difference 


1.1 

27.1 

8.1 

5 2 -3 

4-7 

41.1 

t (obtained) 


O.24 

3*52 

0.52 

5.32 

0.89 

1.69 

d.f. 


10 

10 

10 

10 

10 

10 

Level of Confidence 

N.S. 

1% 

N.S. 


N.S. 

2 °% 


Sub-Analyses of Data in Terms of Types of Changes Produced in Scores 
Initial and final scores of each child in the training and control groups 
were broken down into frequency of attempts and successes in acceptable 
and in combined ascendance. Changes in individual frequencies from initial 
to final measures indicated consistent increases for this group of trained 
children in activity and in success in both acceptable and combined ascend¬ 
ance. However, the control children showed no consistent trends in either 
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activity or success. When means were considered, both groups showed in¬ 
creases in attempts and successes in each type of score, but the increases of 
the trained children were consistently larger. 

When the statistical significance of the difference in mean frequencies 
was tested by'Fisher’s t-test 7 the differences in final mean attempts in both 
the positive and the combined scores were significant at the r percent level. 
(Table 19.) Comparison of final mean frequencies in positive success yielded 
a t-vaiue of 2.34 which is significant at the 5 percent level of confidence. 
However, the obtained t for the final mean frequencies in combined success 
falls between the 5 percent and 10 percent levels. Thus true differences are 
indicated between the acceptable activity (attempts), the total activity 
(attempts), and the positive success of the two groups of children. Since 
initially these groups were from the same population as indicated by the 
obtained t’s of 0.17, 0.27, and 0.17 for positive attempts, combined attempts, 
and positive success respectively, it may confidently be said that the training 
program was responsible for increases in these three areas. 

Individual scores in average level of acceptability showed no consistent 
trends in changes from initial to final measures. Comparison of means 
showed slight decreases in both positive and combined scores for the trained 
group and slight increases for the controls. The t-test of significance of the 
difference in final mean scores did not indicate that these differences in 
final level of acceptability were dependable. (Table 20.) 

In summary, the results obtained from the analyses of scores when item 19 
is omitted, differed from results obtained from original scores as follows: 
the increases made in acceptable ascendance and in positive success by the 
trained children from initial to final scores were significantly larger than 
the corresponding increases for the controls; there was a significant increase 
in positive success for the trained children; and the level of confidence of 
obtained t’s was higher in two additional comparisons. 

TABLE 20 

Comparison of Mean Scores in Average Acceptability 
when Item 19 is Omitted 
Training and Control Children 

Final Final 

Positive Average Combined Average 
Group Children Acceptability Mean Acceptability Mean 

(Training and Control Children) 


Trained 

7 

2 -3 

1.6 

Control 

5 

2 *5 

1.8 

Difference 


0.2 

0.2 

t (obtained) 


0.76 

0.74 

d.f. 


10 

10 

Level of Confidence 

N.S. 

N.S. 
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CREATININE EXCRETION, GROWTH PROGRESS AND 
BODY STRUCTURE IN NORMAL CHILDREN 

Earle L. Reynolds 

and 

Leland C. Clark 
Fels Research Institute 

It is generally agreed that the amount of creatinine excreted per 24 hours 
increases in the urine of human individuals from birth to maturity. Further- 
more, following the concepts of Folin (1, 2, 3), it is widely accepted that 
the creatinine excretion rate is higher in a large, muscular individual than 
in a thin, non-muscular individual of the same height, Even though there 
is some disagreement as to the magnitude of daily variation, there does 
appear to be a creatinine excretion rate which is more or less characteristic 
for the individual. 

The factors which regulate the creatinine excretion rate are still a matter 
of dispute, as can be seen by reference to recent reviews, including Hunter 
(4), Wang (5), Beard (6), Vague and Dunan (7), and Rose (8, 9). Among 
such factors have been mentioned diet, age, sex, muscle mass, energy pro¬ 
duction rate, endocrine activity, and the metabolic characteristics of indi¬ 
vidual muscles. Practically speaking, one has to add to this list the sources 
of error encountered in collecting 24-hour urine samples, particularly on 
children. 

The present study is based on an analysis of approximately 400 creatinine 
determinations, taken on 155 Fels Institute children in the spring and fall 
of 1945, and the fall of 1946. Ages range from 3 to 17 years. Seventy-six 
children have determinations for all three periods studied, and 60 have 
determinations for two of the periods. In a number of instances, duplicate 
determinations were made. 

From the data on physical growth available on each child, the following 
items were selected for association with the creatinine values: sex, age, 
height, weight, surface area, and calories per 24 hours. In a selected series, 
to be described later, additional measurements were made of the breadth of 
bone, muscle mass, and superficial fat, as seen in the roentgenogram of 
the leg (10, 11). 

The object of this paper is to present norms for creatinine excretion dur¬ 
ing the period of childhood studied, and to relate creatinine excretion to the 
physical variables mentioned above. Values for creatine, determined on 
these same children, will be discussed in a later paper, together with an 
analysis of creatine-creatinine relationships. This study is the first of a 
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series, relating the more usual physical measurements of human growth 
to the variables derived from an intensive biochemical program now under¬ 
way at the Fels Research Institute (12.). 

Materials and Methods 

Urine Collection. The 24-hour samples were collected at the subjects 1 
homes, under the supervision of parents in the case o£ the younger children. 
The reasons for collection of the samples were carefully explained, and a 
printed sheet of directions was given with each collection bottle.* The sub¬ 
jects, or their parents, kept a record of the details of collection on a special 
form provided (Figure r). The cooperation of the donors was facilitated 
by the gift of a shiny new silver dollar for each sample collected. 

Samples were repeated if analysis showed them to be more than dbi.75 
sigma from the mean for the creatinine/body-weight ratio for the entire 
series. Most of the repeat values were very close to the original determina¬ 
tion, and the mean difference between the originals and the repeats, as 
measured by the creatinineybody-weight ratio, is less than 1 unit. We feel 
that the samples collected are, in general, quite accurate, since the families 
are the regular voluntary participants in the Fels program of longitudinal 
growth research (13)* 

The glass-stoppered collection bottles contained 100 nil, of dilute (10 ml, 
of concentrated hydrochloric acid -|- 90 ml. of water) acid as a preservative. 
The samples were collected promptly, and refrigerated immediately upon 
arrival at the laboratory, and after dilution to 2 liters, aliquots were ana¬ 
lyzed for creatinine, creatine, 17-ketosteroids and other compounds. 

Method of Determination. The creatinine determinations were made using 
the Folin (14) alkaline picrate method, but modified so that the entire 
procedure could be conducted in a 30 nil. test tube. The picric acid was 

^Directions for Collecting’ a 24-Hour Urine Sample read as follows; 

Definition; A 24-hour sample contains the metabolic products, or "waste products," 
for exactly 24 hours of body activity. 

Collection: Upon rising in the morning, empty the bladder, and record the time 
accurately in die space provided on the Record Sheet, but do not collect the urine. 
From this time on, up to and including the following morning, collect all of the 
urine in the bottle provided. Record the time of each urination on the Record 
Sheet, attached to the bottle. 

Preservation: Tile bottle you have contains a small amount of weak acid which 
acts as a preservative. It is desirable to \eep the bottle in a cool. Hark place until 
it is called for. 

Records: You are a member of the biochemistry research staff while collecting the 
urine. It is essential for the accurate determination of vitamins and hormones 
that a 24-hour sample be obtained and that all the times be carefully recorded 
on the Record Sheet. If part of the sample is accidentally lost, record the time 
and approximate amount; it will usually be necessary to collect an entirely new 
sample later. 
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RECORD SHEET 

TWENTY-FOUR HOUR URINE SAMPLE 

SAMUEL E. FELS RESEARCH INSTITUTE BIOCHEMISTRY DEPARTMENT 

Name----- 

Fiat Midclia lut 

Birth Date- - --- Sex.- 

Date Collection Started --- 

Dale Collection Finished ---:- 

PLEASE RECORD ALL TIMES TO THE NEAREST MINUTE 

RECORD OF URINATION TfMES 


First Morning Sample DISCARDED at 

Tim. 


Sample No, 

Time Collected 


Time Collected 

1 


9 


2 


10 


3 


11 


4 


12 


5 


13 


6 


*4 


J 

7 1 

1 

1 i5 


8 


16 



RECORD OF MEAL TIMES 


Meal 

Time 

Breakfast 


Lunch* 


Supper 


Breakfast 


Between meals 



Have you taken any medicine or vitamin supplements during the week preceeding this 
collection? YES □ NO □ 

If YES, what and how much?- 


•Vitamin test dose taken at-—— 


Figure i. Record Sheet for 24-hour urine sample. 
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recrystallized several times from acetic acid until it passed the purity test 
o£ Folin and Doisy (15). The saturated picric acid solution recommended 
by Folin was replaced by a 1.175 percent solution, following the suggestion 
of Peters (16). Further details of the procedure, along with an. improved 
method for measuring creatine, will appear in a later paper. 


The Physical Measurements. Standing height and total weight were taken 
on the child without clothes, and age was recorded to the nearest month. 
Surface area was calculated from the Dubois body surface chart, as prepared 
by Boothby and Sandiford (17). Calories per 24 hours were calculated from 
the oxygen consumption as measured on the Jones motor basal metabolism 
machine, using the following formula: 

- I 44 Q rainutes - 4.825 = tota l 24-hour calorie output 

time of test in minutes 

The value 4.825 represents the calories in 1 liter of oxygen. 


Kg. 



Figure 2. Mean values for body weight and for creatinine excretion 
per 24 hours. Each biennial entry covers an age-span of a 
year on either side; thus, entries at 4 years represent 
the means of values from 3.0 through 4.9 years. 
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AGE 

Figure 3. Mean values for creatinine/body weight ratio, or creatinine 
coefficient: the mg. of creatinine excreted in 24 hours 
per kg. of body weight. 

Results 

Norms and Sex Differences on the Total Series. In Table r, norms are 
given for body weight, creatinine excretion per 24 hours, and the creatin- 
ine/body-weight ratio. The last value, known also as the creatinine coeffi¬ 
cient (18), represents the 24-hour excretion of creatinine in milligrams per 
kilogram of body weight. Results are shown graphically in Figures 2 and 3. 

Mean body weight, in the present sample of children, is not representa¬ 
tive, at the upper age levels, of the Fels population as a whole (19). This 
is due to the inclusion of a number of larger than average boys, and a 
number of smaller than average girls, at the upper age levels. For this 
reason, the weight curves shown in Figure 2 do not show the higher mean 
values for girls usually seen in the early teens. Since the present study is 
concerned, not with weight as such, but with the relation of weight and 
other physical variables to creatinine excretion, the skewed distribution of 
weights does not affect the present analysis. 

Creatinine excretion, as seen in Figure 2, shows a pattern very similar 
to weight, the mean values for boys being larger at all age-levels, and show¬ 
ing a considerable increase from 13 years on. The following coefficients of 
correlation were obtained: 

Creatinine excretion and weight, 375 cases: r =-l-.89dr.01 

Creatinine excretion and height, 392 cases: r —-J-.75rt.02 

Weight and height, 399 cases; r— -f-.9irt.0r 
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Table i 
Boys 


WEIGHT CREATININE CREATININE / 

(Kg.) (Gm.) WEIGHT RATIO 


Age 


No. 

Mean 

Sigma 

Mean 

Sigma 

Mean 

Sigma. 

3 - 4.9 

Years 

17 

16.64 

1.37 

.33 

.07 

20.9 

5.7 

5- 6.9 

Years 

31 

21.27 

3.28 

.49 

.13 

23.3 

7.3 

7 - 8.9 

Years 

29 

26.18 

2.82 

.64 

.21 

24.4 

7.9 

9-10.9 

Years 

27 

32.74 

4.89 

.78 

.20 

23.9 

5.1 

11-12.9 

Years 

27 

41.88 

9.40 

.98 

.30 

23.4 

4.5 

13-14.9 

Years 

24 

54.68 

12.64 

1.33 

.32 

25.6 

5.2 

15 up 


23 

68.87 

9.48 

Girls 

1.85 

.30 

27.0 

3.4 

3- 4,9 

Years 

18 

16.38 

1.88 

.31 

.07 

18.9 

4.4 

5- 6.9 

Years 

25 

20.59 

2.95 

.46 

.13 

21.9 

4.3 

7- 8.9 

Years 

34 

24.31 

3.18 

.59 

h .13 

24.4 

5.7 

9-10.9 

Years 

33 

30.62 

4.68 

.77 

.20 

25.5 

7.1 

11-12.9 

Years 

41 

40.47 

7.80 

.97 

.27 

24.2 

5.6 

13 - 14.9 

Years 

26 

47.63 

8.94 

1.11 

.22 

23.6 

3.7 

15 up 


18 

59.20 

13.07 

1.26 

.16 

21.9 

4.2 


When expressed in terms of partial correlation: 

Creatinine excretion and weight (holding height constant) — —)— .76 
Creatinine excretion and height (holding weight constant) — —.3a 
The creatinine/body-weight ratio, Table i, shows for the boys a rise in 
relative creatinine excretion from 20.9 to 24.4 between 3 and 8 years, a level 
pattern for the next 4 years, and an increase frotn 23.4 to 27.0 between 12 
and 16 years. The values for the girls rise from 18.9 at 4 years to 25.5 at 
10 years, at which level they show a higher mean ratio than the boys. From 
10 years through the remainder of the period studied, the means for the 
girls fall steadily, and at 16 years show a value of 21.9. See Figure 3. 

The percentage distribution of creadnine/body-weight ratios for the 
entire series is shown below, without regard for age or sex: 


Ratio 

Percent 

10.0 - 13.0 

i.6 

13.1 — 16.0 

3.8 

16.1 - 19.0 

I2 -7 

19.1 - 22.0 

21.7 

22.1 - 25.0 

28.7 

25.I - 28.O 

16.8 

28.1 - 31.O 

7-3 

3I.I-34.C) 

2.9 

34 - 1 - 37-0 

2 -4 

Above 37.1 

1.8 
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Two-thirds of the cases (67 percent) show ratios between 19.1 and 28.0* 
Less than 10 percent show values of less than 16 or more than 34. The 
highest ratio recorded was 55. 

The distribution of maximum differences in the crcatinine/body weight 
ratio, for the 136 children having more than one determination, is shown 
below: 


M axt m u m D ifferen ce 

Percent 

0- 1.5 

13-2 

1.6- 3.0 

16.2 

3 - 1 ~ 4-5 

16.2 

4.6— 6.0 

16.9 

6.1- 7.5 

11.8 

7.6- 9.0 

6.6 

9-1-10.5 

7-3 

10.6 - 12.6 

2.2 

12.1-13.5 

2.2 

Above 13.6 

7-3 


Almost three-fourths of the group (74 percent) show maximum differ¬ 
ences of 7.5 or less, between ratios obtained on an individual at one period 
and a period six months or a year later. Around .7 percent show maximum 
differences of more than 13.5. 

In Table 2, creatinine excretine is considered in terms of weight groups, 
without regard for age-level. Creatinine per kilogram of body weight shows 
little sex difference until the weight passes 40 kilograms, when the boys 
have an increasingly larger creatinine excretion for their weight. See 
Figure 4. 

The Special Series. For the purpose of further analysis a smaller group was 
selected. The 25 children showing the greatest consistency in the creatinine/ 
body weight ratio, on repeated determinations, were used. Ten boys and 
fifteen girls fell into this group, and represented 66 determinations. Sex 
didefences for a number of variables are shown in Table 3. 

Table 2 


CREATININE (GM.) BY WEIGHT GROUPS 


Weight Group 
(Kff.) 

No. 

Boys 

Mean 

Sigma 

No. 

GIRLS 

Mean 

Sigma 

10.0 - 19.9 

29 

.39 

.14 

32 

.33 

.08 

20.0 - 29.9 

57 

.59 

.18 

67 

.63 

.18 

30.0 - 39.9 

32 

.83 

.20 

37 

.85 

.15 

40.0 - 49.9 

18 

1.08 

.21 

29 

1,04 

.24 

50.0- 59.9 

15 

1.44 

.23 

23 

1.24 

.23 

60.0 - 69.9 

13 

1.66 

.24 

5 

1.30 

.10 

70.0 up 

14 

1,95 

.34 

3 

1.36 

.09 
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Figure 4. Mean values for creatinine excretion per 2.4 hours 
by weight, disregarding age. 

The boys are, on the average, 8 months younger, 1 kilogram lighter in 
weight and 2 centimeters shorted in height, with a correspondingly smaller 
mean surface area. The mean creatinine excretion, however, is larger (1.033 
grams to .861 grams for the girls), and the creatinine coefficient is accord- 
ingly greater. Calories per 24 hours is higher for the boys. 

In order to relate creatinine values more directly to body structure, 
measurements were made on this group of the breadths of fat, muscle and 
bone in the calf, as seen in the roentgenogram of each subject. Techniques 
of measuring such tissue breadths have been described in previous papers 
(10,11). 

Slighdy smaller than the girls in mean total breadth of calf, the boys 
show a relative breadth of fat which is smaller, and a relative breadth of 
bone which is larger, than corresponding values for the girls. These differ¬ 
ences are in the expected direction, as is the slightly larger relative muscle 
breadth for the boys. In Table 4, intercorrelations of creatinine excretion, 
age, weight, height, muscle breadth, fat breadth and bone breadth are 
shown. 
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Table 3 


COMPARISON OF MEAN VALUES FOR 25 CHILDREN SHOWING 
LEAST VARIABILITY IN CREATININE/BODY WEIGHT RATIOS 


ITEM 

BOYS (N = 10)* 

GIRLS (N = 15) 

Age 

128 months 

136 months 

Creatinine 

1.033 grams 

.861 grams 

Creatinine Coefficient 

23.8 

20.9 

Weight 

41.32 kg. 

42.32 kg. 

Height 

Tissue Breadths: 

143.5 cm. 

145.8 cm. 

Total Breadth of Calf 

99,0 mm. 

100.3 mm. 

Breadth of Fat 

13.8 mm. 

17.3 mm. 

Breadth of Muscle 

54.2 mm. 

54.2 mm. 

Breadth of Bone 

31.0 mm. 

28,8 mm. 

Relative Breadth of Fat 

14% 

17% 

Relative Breadth of Muscle 

55% 

54% 

Relative Breadth of Bone 

31% 

29% 

Calories per 24 Hours 

1545 calories 

1343 calorics 

Surface Area 

1,255 square m. 

1.285 square m. 

# Means for the 10 boys represent 
represent 40 examinations. 

26 examinations; means 

for the 15 girls 


All values are statistically significant at the 1 percent level. Fat breadth 
shows the lowest association, both with the other two tissue breadths, and 
with the other variables. When the coefficients for the three tissue breadths 
are examined, partial correlations are as follows: 

Muscle and bone (with fat held constant): -(-.72 
Muscle and fat (with bone held constant): -|-.2o 
Bone and fat (with muscle held constant): -(-.17 
Fat breadth, therefore, shows little association with either muscle or bone 
breadth, when the effect of the other tissue breadth is removed. The associa¬ 
tion of muscle and hone breadths changes only slightly (from +*78 to 
-|- .72) when the effect of fat breadLh is removed. Since the r between fat 


Table 4 

INTERCORRELATIONS (r) OF 7 VARIABLES ON 25 CHILDREN 
SHOWING LEAST VARIABILITY 



(2) 

(3) 

(4) 

(5) , 

(6) 

(7) 

(1) Creatinine 

+ .90 

+ .88 

+ .88 

+ .82 

+ .42 

+ .93 

(2) Age 


+ .91 

+ .96 

+ .59 

+ .59 

+.90 

(3) Weight 



+ .90 

+ .91 

+ .65 

+ .89 

(4) Height 




+ .86 

+ .53 

+ .86 

(5) Breadth Muscle 





+ .46 

+ .78 

(6) Breadth Fat 






+ .47 

(7) Breadth Bone 






— 
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breadth and creatinine is low (42), fat thickness, as here measured, does 
not appear to be an important factor in creatinine excretion, and attention 
may properly be devoted to examining the relations of the other two tissue 
breadths. 

An examination of Table 4 shows chat both bone breadth and muscle 
breadth are highly associated with creatinine excretion. Bone breadth, how¬ 
ever, shows the larger coefficient, in this small series of cases, than does 
muscle breadth. This higher association between bone breadth and crea¬ 
tinine seems to derive from the fact that there is a higher r between age 
and bone (-f-,90) than between age and muscle (-(-.59). When the effect 
of both age and each of the two tissue breadths in turn is removed by partial 
correlation, the following values are shown: 

Creatinine and muscle (with age and bone held constant): -{-.68 
Creatinine and bone (with age and muscle held constant): -{-.14 

The problem of the relationship of creatinine excretion to muscle was 
approached in another manner, by a selection of two groups of children, 
who through clinical inspection were rated as "muscular” and “non- mus¬ 
cular.” Ten children, representing 25 determinations, were in the former 
group, and 14 children, representing 42 determinations, in the latter group. 
The muscular group had a mean creatinine/body weight ratio which was 
significantly higher (26.5) at the 1 percent level, than the mean ratio for 
the non-muscular children (22.6). 

The association between creatinine excretion and surface area was ex¬ 
amined in terms of the correlation coefficient (r). The coefficient was high, 
-(-.91, and this same value was obtained when creatinine excretion was 
correlated with calories per 24 hours. 

Discussion 

It is not within the scope of this paper to summarize in any comprehen¬ 
sive fashion the very large literature on creatinine research. In general, our 
calculations for the creatinineybody weight ratio (creatinine coefficient) 
agree with those previously reported. Wang, Genther and Hogden (20) 
found the coefficient to range from 19.5 to 26.4, with an average of 22.8, 
in 23 adolescent girls. Talbot (21) reports a range of 15.3 to 27.5, with an 
average of 20.5, in a group of normal children between the ages of 5 and 12 
years. He found an average of 14,0 in obese children, 30.7 in lean (mus¬ 
cular) children, and 9.0 in emaciated children. 

Miller (22) shows means for boys from 19.5 to 28.6, between 7 and 15 
years, while the girls in his series range between 18.9 and 20.8 during this 
same period. Our findings confirm this indication of a sex difference in 
the creatinineybody weight ratio at adoLescence, with a sharp rise showing 
for boys only, around the age of 13. 

Along with Miller, Talbot (21), Hodgson and Lewis (23), Brody, Proc¬ 
tor and Ashworth (24), Day (25), and others, we believe that creatinine 
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output is directly related to growth of muscular tissue, and that the sex 
differences shown are associated with sex differences in muscle development 
during the period of rapid sexual maturation. Recent reports by Jones on 
the relation between strength and sexual maturation in boys (26) and girls 
(27) lend support to this view. Jones’ series show an increasing divergence 
in mean scores for grip strength during the second decade of life. At 11 
years, the right hand grip strength for boys averages 24 kg., for girls, 21 kg. 
At 17.5 years, the mean for boys is 56 kg,, with a sharp increase in the 
curve at 13 years. For girls the mean at 17.5 years is 38 kg., with no cor¬ 
responding break in the curve. 

We are now accumulating data on children at higher age-levels, on adults, 
and on children and infants below the age of 3 years. Previous work (18, 
28, 29) has indicated that the average creatinine/body weight ratio ranges 
from 20 to 26 in normal men, and from 14 to 22 in normal women. Everett 
(30) gives 24 ± 8 for men, r8 ± 9 for women, 12 + 4 for children, and 
less than 8 for infants. What data we now have indicate a rather marked 
drop in the ratio below the age of 4. Catherwood and Stearns (31) found 
an average value of 12.5 for infants up to the age of 1 year. 

An analysis of 150 additional urine samples, collected on Fels Institute 
children in the fall of 19471 agrees very well with the results reported in 
this paper. These data are being incorporated with the present material in 
a more extensive report. 

Summary and Conclusions 

Results are given of an analysis of 400 creatinine determinations on 155 
Fels Institute children, between the ages of 3 and 17 years. Creatinine values 
are related to sex, age, height, weight, surface area, calories per 24 hours, 
and the breadths of muscle, fat and bone as seen in x-rays of individual 
children. Results may be summarized as follows: 

1) Mean creatinine excretion during this age-span ranges from .33 gm. 
at 4 years to 1.85 gm. at 16 years for boys, and from .31 to 1.26 gm. for 
girls. 

2) Curves for mean creatinine excretion and mean body weight show 
similar patterns. 

3) Norms are given for the creatinine/body weight ratio, or creatinine 
coefficient (mg. creatinine excreted in 24 hours per kg. of body weight). 
Values rise in boys from 20.9 at 4 years to 27.0 at 16 years, while for girls 
the means rise from 18.9 at 4 years to 25.5 at 10 years, then fall to 21.9 
at 16 years. 

4) Boys and girls show about the same mean daily creatinine excretion 
per unit of body weight, disregarding age, between ro and 50 kg. of body 
weight. From 50 kg. on, boys show an increasingly greater creatinine excre¬ 
tion for their body weight. 

5) Creatinine excretion shows a closer association with body weight than 
with body height. 
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6) Two-thirds of the individual creatinine/body weight ratios lie be¬ 
tween 19.0 and 28.0. Less than 10 percent of the values are less than 16 or 
more than 34. 

7) Almost three-fourths of the creatinine/body weight ratios show a 
maximum difference of 7.5 or less, between values obtained on a child at 
one period, and values obtained at a time six months or a year later. Around 
7 percent show maximum differences of more than 13.5. 

8) A series of 25 children, representing 66 creatinine determinations, 
were selected for further analysis, on a basis of showing the least variability 
in the creatinineybody weight ratio. In this series, the boys are on the 
average 8 months younger, and slightly smaller in weight, height and sur¬ 
face area, but have higher values in creatinine excretion, the creatinine/body 
weight ratio, and calorie output per 24 hours. 

9) Boys in this series are slightly smaller in mean total breadth of calf, 
as seen in the x-ray, and smaller in relative breadth of fat, but larger in 
relative breadths of muscle and bone. 

10) Intercorrelations (r) are shown for 7 variables on these 25 children: 
creatinine excretion, age, weight, height, and the breadths of muscle, fat 
and bone. All associations are -(--75 and above, except as follows: fat 

breadth shows relatively low coefficients (-(-.42-(-.65) with all the other 

variables, while age shows an r of -(-.59 with muscle. 

11) Creatinine appears to be more closely associated with muscle breadth, 
as here measured, than with bone breadth, and shows little association with 
fat breadth. 

12) A group of children, rated by clinical inspection as strongly mus¬ 
cular, were compared with a group of non-muscular children. The former 
group showed a significantly higher creatinine/body weight ratio. 

13) The association of creatinine excretion with surface area and with 
calories per 24 hours is high (—|—.91 in each instance), 

14) Analysis of an additional series of 150 creatinine determinations, 
based on urine samples collected in the fall of 1947, shows results which 
agree with those summarized above. 

15) A more detailed analysis of both creatinine and creatine determina¬ 
tions on these same children, together with a report on other biochemical 
variables, is in preparation. 

Note: The authors wish to thank Eleanor Clark, Haskell Thompson and 
Werner Jacobson for assistance in the chemical analyses, and Mike Stahl 
and Maye Oye for statistical assistance. 
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FURTHER DATA CONCERNING THE NORMAL 
VARIABILITY OF THE MENSTRUAL CYCLE DURING 
ADOLESCENCE AND FACTORS ASSOCIATED 
WITH AGE OF MENARCHE 

Martin L. Reymert^ Ph.D. 1 
and 

Hudson Jost, PhD. 

For the past ten years the Mooseheart Laboratory for Child Research, in 
cooperation with the Mooseheart Hospital, has kept careful records con¬ 
cerning the menstruation of the female adolescent population. 2 As the 
average Mooseheart girl remains in the community from the time of admis¬ 
sion, which is usually before puberty, until graduation from high school at 
the average age of 18.5 years, it has been possible for the Laboratory to 
obtain objective records of the menstrual cycles of these girls for approxi¬ 
mately five years during the adolescent period. The first paper in this series 
appeared in 1940 (16). 

The intra-individual variability of the menstrual cycle has beeD dem¬ 
onstrated by a number of workers in the past fourteen years (1, 2, 4, 5, 6 , 10, 
12, 13). In a comprehensive review of the recent work, Arey (2) reported 
on the investigations of Allen (1), Engle and Shelesnyak (4), Fluhmann 
(5), Gunn, ct.al. (6), Hartman (10), King (12, 13) and others, comparing 
these more recent findings with reports of some of the earlier investigators. 
According to Arey (2), most of the normative data on length of menstrual 
cycle and duration of flow reported prior to about 1933 can be questioned 
on the basis of the subjectivity of the sources of information. That is, most 
of the early data consisted of verbal reports of patients regarding their own 
menstrual cycles rather than objective records. The apparent result of this 
subjectivity was to obscure the considerable variability in the menstrual 
activity of most women, which the recent and more objective investigations 


i-The senior author is indebted to his research associate, J. Warren Thiesen, Ph.D., 
for a final check on the manuscript. 

2 Mooseheart, the City of Childhood, is operated by the Loyal Order of Moose for the 
children of its deceased members. Entire families may be admitted to the community 
upon the death of the father, each child remaining until graduation from high school 
at the average age of 18.5 years. Since the community has been set up to meet the needs 
of normal children and was not designed to deal with the handicapped individual, the 
population consists of children who are normal physically and mentally in terms of 
meeting certain definite standards. Geographically, they are a representative sample of 
the national population, being drawn from all states of the Union, and they range in 
age from birth to approximately 19 years. 


169 



CHILD DEVELOPMENT 


have demonstrated. For example, as late as 1933, Kennedy (it) classified 
10,219 hospital patients according to the reported lengths of their menstrual 
cycles in days. Recognizing the subjective factor, Kennedy made allowance 
for one- to two-day variations from these reported individual means, but 
classified individuals reporting greater variability as “irregular' 1 and con¬ 
sidered them atypical. A number of somewhat similar studies, based on the 
subjects’ introspections and recall, which we shall not attempt to review in 
this paper, are discussed by Arey (2), and their conclusions associating 
normal function with precise regularity are contrary to the recent and more 
objective evidence regarding the variability of the normal menstrual cycle. 

Since the findings of the present analysis are given under several sub¬ 
divisions representing different aspects of the problem, comparisons of these 
findings with those of oLher workers will be made by citing appropriate 
references under the several headings. 

Method 

The first and last day of the first menstrual period and of each succeeding 
period were recorded for each girl in the population. A statistical analysis 
was made of the durations and certain correlates of 5,562 menstrual cycles 
of 100 girls drawn from this population. The analysis was based upon a 
period of time extending from the menarche until graduation. Both group 
and individual variation of the menstrual cycle was investigated. The term 
“cycle” has been defined, for the purpose of these investigations, as the 
length of time from the beginning of one menstrual flow to the beginning 
of the next. The term M period” designates the duration of flow. 

Relationships of the durations of cycles and periods and their variability 
to such factors as age at time of menarche, season of menarche and time 
elapsed since menarche, and also correlations between siblings 5 ages of 
menarche were investigated by comparing the data obtained from certain 
subdivisions of the total group among which these factors varied. Con¬ 
ventional statistical procedures were used, including computation of means, 
standard deviations and modes of cycle and period durations in units of 
days, Differences in these values associated with the variables under inves¬ 
tigation were tested for statistical reliability by means of Fisher’s “t test,” 
based on Student’s distribution. 

Results 

'Length of the menstrual cycle: 

Figure 1 shows the distribution of 5,563 M 3 cycles recorded on the 100 
girls in this study. Their age range was from 10 to 18.5 years. This curve 
is similar to others reported in the literature (1, 2, 3, 4, 5, 8, 10, 12, 13 
and 17) and approximates a normal distribution but tends to be leptokurtic 
and positively skewed. The cycles varied in length from 10 days to 250 days. 

3 M is used as abbreviation for menstrual. 
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Figure i 

Frequency distribution of lengths of 5,562 Menstruation cycles on 100 girls 
ages 10 to 18.5 years. Mode 27 days. Mean 29.77 days. 

Standard deviation 8,11 days. 
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The mode o£ the distribution was 27 days and the mean 29.8 days. The 
standard deviation was 8.i days. 

Monthly variability in the length of the menstrual cycle: 

Engle and Shelesnyak (4) reported a greater frequency of “long” cycles 
in the summer. These were designated as temporary amenorrhea. Hart¬ 
man (9) found that the ovulation of monkeys was inhibited during the 
summer months. Knaus (14) reported that the M interval was shorter in 
the winter than in the summer. Bjornsson (3) repeated this work by count¬ 
ing the number of M periods per month and was unable to find any seasonal 
difference. 

Table i 

Critical ratios between winter and summer months. 

Length of menstruation cycle in days. 

Months C.R . Probability 


Oct. — 

May ... 

. . . 1.86 

— 

” 

June ... 

- - * 3*°5 

.01 


July ... 

... 3.76 

.01 

IP 

Aug. ... 

.. 3.96 

.01 

yy 

Sept. ... 

... 2.50 

■05 

Nov. - 

May . .. 

. .. 0.97 

— 

pi 

June ... 

... 2.10 

■°5 


July , .. 

... 3.04 

.01 

11 

Aug. ... 

... 2.68 

.01 

11 

Sept. . . . 

... 1.38 

— 

Dec. - 

May ... 

... 1.79 

— 

II 

June ... 

... 2.78 

.01 

” - 

July ... 

... 3.76 

.01 

II 

Aug. ... 

• ■ • 3-47 

.01 

II 

Sept. ... 

. . . 2.26 

■°5 

Jan. - 

May . .. 

... 1.50 

— 

M 

June ... 

. .. 2.68 

.01 

” - 

July ... 

- ■ - 3 -h 3 

.01 

11 

Aug. ... 

. .. 3.32 

.01 

FI 

Sept. ... 

. .. 2.14 

.05 

Feb. - 

May ... 

, .. 3.66 

-01 

jy 

June ... 

. .. 4.62 

.01 

” - 

July .. . 

5.42 

.01 

3? 

Aug. ... 

* •• 5-*5 

.01 


Sept. .. . 

.,. 4.18 

.01 
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Our data, which are summarized in Figure 2 and Table i, show a defi¬ 
nite seasonal variation in the M cycle. The length o£ the cycle varied from 



Figure 2 


Monthly variability in the length of the menstruation cycle of too girls 
ages 10 to 18.5 years. M - is the mean. N - is the number of cycles 
in each month, cr - is the standard deviation in days for each month. 


MONTH OF YEAR 
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an average of 28.2 days in February to 31.4 days in July. The reliability 0 f 
the difference between the winter and summer months is reported in Table 
1. It should be noted that the differences between the very cold and the 
very warm months are all at the ,01 level of significance. Perhaps the reason 
that Bjornsson did not find these differences is because of the grossness of 
his measure- merely counting the number of cycles per month might abscure 
any real differences which would be apparent under more refined analysis. 

Length and variability of the menstrual cycle in relation to age; 

The findings of the present analysis are very similar to those reported by 
Arey (2). He found that the average length of the M cycle was 33.9 days 
for girls and 29.5 days for women. He also reported that the girls were 
much more variable in the length of the cycle than were the women. 
Figure 3 presents our data in graphic form. The lengths of M cycles during 
the first year after menarchc were found to have a higher mean than those 
during the fourth to fifth year of menstruation. For the first year the mean 
length of the M cycles is 32.01 days. In the fourth and fifth year the mean 
length is 29.03 days. However, this mean difference is apparently the result 
of a pronounced and substantial positive skewness in the first year curve. 
•This skewness gives a higher mean. The frequencies beyond 58 days prob¬ 
ably indicate '‘skips” or irregularity in function. Hence, conclusions re¬ 
garding average length of interval need to be qualified in the light of the 
irregularity or “skips” in the first year. More suitable measures of central 
tendency in this situation are the median or the mode, which are not greatly 
weighted by the presence of occasional “skips.” The modes of the two 
groups are equal as are the medians. 

As a result of the skewness in the first-year curve occasioned by more 
frequent missing of periods, the variability in M cycle length is much 
greater in the first year of menstruation than in the fourth to fifth year, 
the standard deviations being 11.9 days and 5.9 days respectively. 

Our most accurate conclusion, then, is that the length of the cycle does 
not vary so much with age as docs the regularity. There is a greater tendency 
toward missing periods during the first year than later on. 


Table 2 

Mean difference in age of menarche between sisters and unrelated group. 



N 

(Pairs) 

Mean Difference 
in Months 

Sigma 

Sisters 

73 

10.61 

8.24 

Unrelated 

200 

13.89 

11.80 


t=2.!7 

P=.025 
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Familial tendency in age of menarche: 

Gould and Gould (7) report that there is a relationship between the ages 
of menarche of mothers and daughters as well as between sisters. They do 
not report the reliability of these findings, however. Table 2 shows the 
findings of the present study. The means and sigmas of the differences, in 
months, of the ages of menarche of 72 pairs of sisters as compared with 200 
pairs of unrelated girls are given. It was found that the mean difference, in 
months, for the sister group was 10.6 and for the unrelated group, 13.9. 
A test of the significance of the difference between the means of these 




Figure 3 

Length and variability of menstruation cycle during the first year after 
menarche compared with the 4-5 year of menstruation. M is the 
mean length of the cycle, a is the standard deviation of the 
total group in days. N is the number of cycles measured. 
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groups based on Fisher’s “t test” yielded a value of ‘V 4 of 2,17, indicating 
a probability of .025 as the chance expectancy of such a difference. From 
our findings and those of Gould and Gould it may be concluded that a 
genetic factor seems to influence the age of menarche. 

Month and age of menarche: 

Engle and Shelesnyak (4) reported that there was a seasonal trend in the 
occurrence of the menarche. They found that fewer girls reached menarche 
in the summer than in the other seasons. The data obtained in the present 
analysis are at variance with these findings. A study of 261 cases of girls 
reaching menarche was made. There were two seasonal peaks in this func¬ 
tion, one in the winter and the other in the summer. The incidence of 
menarche in fall and spring was lower. Age of the individual in relation 
to month of menarche was also investigated. It was found that relatively 
late menarcheal age was more frequently associated with the occurrence of 
menarche in winter or summer, while early menarcheal age was more often 
associated with occurrence of menarche in spring or fall. Figures 4 and 5 
show this relationship graphically. 

Individual variability: 

An analysis of the individual girls in the study shows that the standard 
deviation of the M cycle varies from 2.9 to 12.9 days. This indicates that 
some of the girls were relatively regular in menstruation, while others were 
most irregular. Not one of the 100 girls was absolutely “regular.” These 
findings are very similar to those of the summary study done by Arey (2) 
and are consistent with the findings of the previous investigation by Rey- 
mert (16). 

Length of the menstrual period: 

The length of the M flow varied from 1 to 14 days with a mean of 4.85 
days and a standard deviation of 1.68 days. There was no seasonal variation 
in this activity. This is in line with other findings in the literature, Mc- 



Figure 4 

Distribution of number of girls reaching menarche in each month. 
Total N-261. Smoothed curve. 


176 


MARTIN L. REYMERT and HUDSON JOST 



Figure 5 

Distribution of average ages of girls reaching menarche in each month. 

Total N-261, Smoothed curve. 

Cance, et. al. } (15) found the mean period to be between 4 and 5 days. 
Relationship of regularity and length of menstrual cycle to age of menarche: 

The findings of this study concur with those of Engle and Shelesnyak 
(4) in that no relationship was found to exist between the length or regu¬ 
larity of the M cycle and the age of menarche. 

Summary 

1) The distribution curve of 5,562 menstrual cycles recorded from roo 
girls from the age of 10 to 18.5 years approximates the form of a leptokurtic 
normal curve. The mode is 27 days, the mean 29.8 days, and the standard 
deviation 8.1 days. 

2) A seasonal variation in the length of the cycle was found. The shorter 
cycles were found in the winter and the longer in the summer months. The 
length of the cycle varied from an average of 28.2 days in February to 31.4 
days in July, The differences between the seasons were significant. 

3) A seasonal difference in menarche was also found. More girls reached 
menarche in the summer and winter than in the seasons between. The girls 
reaching menarche in the summer and winter were also older than those 
reaching it in the other seasons. 

4) Younger girls were found to have more irregular menstrual cycles 
with a greater tendency toward missing periods than older ones. The mean 
length of the cycle for the younger girls was 32.0 days and for the older 
ones 29.0 days; the difference between the means being principally a func¬ 
tion of the higher incidence of “skips” in the younger group. 

5) There seems to be a genetic factor influencing the age of menarche. 
The mean difference, in months, between the ages of menarche of sisters 
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was less than that of unrelated groups. The difference was significant at 
the .025 level. 

6) The girls in this population varied considerably among themselves in 
regard to the regularity of the menstrual cycle. This difference ranged from 
a standard deviation of 2.9 days for the girl showing the most regular cycles 
to one of 12.9 days for the one showing the most irregular cycles. Not one 
of the too girls was absolutely “regular.” 

7) The length of the menstrual period varied from I to 14 days with a 
mean of 4.85 days and a standard deviation of 1,68 days. 

3 ) No relationship was found between the length or the regularity of the 
menstrual cycle and the age of menarche. 
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CASE HISTORIES OF FIVE THUMB SUCKING CHILDREN 
BREAST FED ON UNSCHEDULED REGIMES, 
WITHOUT LIMITATION OF 
NURSING TIME 

Frances P. Simsarian 

On the basis of a study of numerous feeding histories Levy (3, 4) has 
concluded that the primary cause of finger sucking is insufficient sucking 
at breast or bottle. Statistics from his study demonstrate that the percentage 
of finger sucking problems is also consistent with the sucking time, rising 
as high as 40 per cent in infants fed at four hour intervals to as low as 6 
per cent in unscheduled feeders. There was not one instance of finger suck¬ 
ing in the case of children who used pacifiers. Several children with rickets 
whose feeding histories showed sufficient sucking time did not develop the 
thumb sucking habit, thus ruling out the nutritional factor as a primary 
cause, according to the findings of Levy. 

Roberts’ (5) study of 15 thumb suckers and 15 non-thumb suckers con¬ 
firmed the findings of Levy that the amount of time spent in sucking is 
the primary determinaant of the habit of sucking the thumb or fingers. 
Roberts found that in general non-thumb suckers took a longer time for 
feeding than was taken by thumb suckers. Eight of the thumb suckers 
studied by Roberts averaged less than 69 minutes of feeding in 24 hours 
during the first 7-8 months of life. No thumb suckers were found in the 
group which averaged more than 130 minutes of feeding in 24 hours during 
the first 7 - 8 months of life. 

Davis (2), in using a questionnaire with 250 parents to explore the prob¬ 
lem of thumb sucking found no thumb suckers among those children who 
were not kept to^ny schedule. 

The five thumb sucking children whose feeding histories are described 
here were contacted during the course of a study of children fed on un¬ 
scheduled or so-called self-demand feeding programs. The study included 
26 children who had been fed on self-demand feeding programs in 20 
different families. 

At Least five of these self-demand feeders were thumb suckers. In view 
of the fact that no specific questions regarding thumb sucking were asked 
during the course of the contacts with the parents it is possible that more 
of the group sucked their thumb or fingers. However, in view of the find¬ 
ings of the studies mentioned above, it was surprising to discover as many 
as five thumb suckers, or 19 per cent of this group of 26 children sucking 
their thumbs at some time during the first years of life. 

The feeding history of case 1, the child of the writer, has been described 
in detail (6). The following is a brief resume: 
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Case i 

A primipara, a boy weighing 9 ibs. 10 ozs. at birth. The infant was never placed 
in the nursery but retained in the hospital room with the mother. He was placed im¬ 
mediately on a self-demand schedule, the breast being offered first when he was about 
four hours old. During the first week of life he took a total of 54 breast feedings. Fol¬ 
lowing this first week he gradually reduced the number of feedings. By the seventh 
week he took a total of 36 feedings. The number of weekly feedings varied slightly 
during subsequent weeks but there was no consistent reduction in the number of feedings 
until the 19th week when the infant was taking solid foods in addition to the breast 
feedings. The infant was allowed to nurse at each feeding until he indicated satiety by 
falling asleep or withdrawing from the breast. The amount of time spent in nursing 
reached a peak during the second week when the infant averaged 160 minutes of nursing 
during each 24 hour period. A gradual reduction in nursing time followed with marked 
variation from feeding to feeding. Single nursings lasting as long as 60 minutes were 
not unusual during the early weeks, but by the 12th week the average daily nursing 
time had been reduced spontaneously to 88 minutes in 24 hours. No detailed records 
on nursing time are available after the 12th week. 

Bottle feedings of milk were introduced during the sixth month and there was a 
gradual weaning from breast to bottle feedings from the sixth to ninth months. Similarly 
weaning from the bottle was gradual; the last bottle feedings were abandoned by the 
infant during the 17th month. 

Significant about the early feeding history was the fact that the infant gained weight 
regularly but not rapidly. He lost to 8 lbs. 13 5 /2 ozs. on the fifth day, regained his birth 
weight on the 19th day and weighed 25^ lbs. at the end of the first year. 

Thumb Sucking 

The obstetrician observed that the infant sucked his thumb shortly following birth. 
Thumb sucking was persistent throughout the first three months of life, then spon¬ 
taneously ceased during the fourth month. The child, now seven years of age, has never 
returned to the habit and has never sucked other fingers nor objects. During the early 
days following birth the infant lacked sufficient co-ordination to obtain and retain the 
thumb and involuntary losses often resulted in crying. He preferred the prone position 
and in this position was better able to secure the thumb. An attempt was made to use 
a pacifier but it was usually lost quickly and the infant of course was unable to retrieve it. 
Discussion 

The fact of the thumb sucking as well as the fact of its dramatic cessation is of 
interest in this case. The thumb sucking occurred during the early weeks of life when 
the infant was taking many more than the traditional number of feedings and averaging 
even up to 160 minutes of nursing time in 24 hours. The thumb sucking was spon¬ 
taneously abandoned at a time when the infant also made marked spontaneous reduc¬ 
tion in the amount of nursing time. The record of weight gain and loss leaves room to 
question whether the infant may have been slightly underfed although no evidences of 
undernutrition were noted on regular pediatric examinations. Also the weight gain was 
highly regular. It is notable also that Levy found cases where children suffering from 
rickets did not develop the thumb sucking habit. 

Case 2 

A primipara, a girl. This infant was on 4-hour scheduled breast feedings during a 
10-day hospital period. She was first placed at the breast when she was about 24 hours 
old, After an unsuccessful attempt to keep the infant on scheduled feedings during the 
first days at home the mother gradually changed to unscheduled feedings. When first 
placed on unscheduled feedings, the infant is reported to have demanded feedings every 
two and a half to three hours during the day time and somewhat less frequently at night. 
She began to sleep through the early morning feeding by about the eighth week. The 
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mother recalls that the infant always nursed rapidly. Reportedly, she rarely if ever took 
longer than. 20 minutes to complete a feeding. She was always allowed to nurse until she 
indicated satiety. She weaned readily from 4;he breast to the cup during the eighth and 
ninth months. She was given occasional bottle feedings during this time but gave no 
evidence of prefering the bottle. 

Thumb Sucking 

Thumb sucking began during the second to third month. The mother reports that it 
wac associated with distress following eating, that the infant sucked her thumb as if in 
distress and frequently choked herself with her thumb causing regurgitation of the milk. 
Thumb sucking occurred at other times also and was sufficiently persistent to cause z 
blister to develop on the thumb. The mother never attempted to use a pacifier, During 
the infant's ninth month the blister on the thumb became sore and. demanded medica 
attention. The thumb was bandaged for one night during which tlie infant was fretfu 
and restless. Although the bandage was removed the following day the infant neve: 
resumed the thumb sucking habit. The child is now eight years old and has not returned 
to thumb sucking nor any allied sucking. 

Discussion 

In this instance also there was a dramatic cessation of the thumb sucking. It seems 
reasonable to speculate here that at least one cause of the thumb sucking was insufficient 
sucking due to a too rapidly flowing secretion of breast milk. The use of a pacifier would 
no doubt have been advisable. 

Case 3 

A boy, younger sibling of case 2. This infant was offered the breast first when he was 
about 24 hours old. He was placed on a program oE non-scheduled feedings as soon as 
he was brought home from the hospital. He was a frequent feeder. His demands for 
feedings reached a peak during his third and fourth months of life when he often nursed 
at 2- to 3-hour intervals. The demand for frequent night feedings continued until after 
the infant was taking solid foods, into the fourth to fifth month. An attempt was made 
during the fourth month to supplement the breast feedings, but the infant refused to 
accept bottle feedings, He gained weight rapidly, doubling his birth weight of 6 lbs. 

I qz. during his second month. Weight gain continued rapidly and throughout infancy 
the child was a characteristically plump, placid baby. In contrast to his older sibling the 
infant nursed more slowly. The mother estimates an average nursing time of about 20 
minutes although there were many individual nursings lasting longer. Difficulty was 
encountered in weaning the infant; weaning to the cup was not completed until the 13 th 
month. Prior to this time the infant was taking 1 milk from the cup but, according to the 
mother, "still coaxed to nurse primarily for comfort.” He consistently refused bottle 
feedings. 

Thumb Sucking 

Thumb sucking commenced when the infant was weaned. Prior to this rime there 
had been sporadic chewing or sucking of the thumb during periods of teething. Thumb 
sucking as well as sucking of objects was prominent for several years following weaning. 
It seems a correct statement to say about the child that at periods he always had some¬ 
thing in his mouth. At the time of writing the child is six years of age, Thumb sucking 
has decreased markedly during the past two years but the child still resorts to it during 
periods of boredom or fatigue. He continues to have a happy, placid disposition. He is 
described by his mother as "imperturbable.” 

Discussion 

In this case one is confronted with an infant whose demands for feedings almost 
exceeded the limits of endurance for a mother in our culture. Sucking for the sake of 
slicking continued far beyond the need for nourishment. The question arises whether 
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the infant sought and clung to the nursing experience as his only or primary source of 
contact with the mother. Observations of the home do not lead to this conclusion. The 
infant was given full measure of additional care and handling apart from the nursing 
situation by both mother and father. On^ tempted then to speculate that this is a child 
with excessive need for oral gratification. 

Case 4 

A boy, the second child in the family. This baby was placed on non-schedueld feed¬ 
ings as soon as he was home from the hospital, in an effort to prevent the thumb sucking 
that had been prominent with the older sibling. The mother allowed unlimited nursings. 
According to reports the infant always required at least 20 minutes for a feeding and 
frequently took more time. The mother described night feedings when she fell asleep 
nursing the baby and he nursed for long periods. The infant never demanded frequent 
feedings, he rarely exceeded six daily feedings, and eliminated one night feeding when 
he was a few weeks old. By the time he was 3 to 4 months old he occasionally took 
only four daily feedings. His gain in weight was regular, he had doubled his birth 
weight by 6 months of age. 

Thumb Sticking 

Thumb sucking commenced when the infant was a few weeks old. At 6 months 
he was a regular and vigorous thumb sucker. The mother had never attempted to use 
a pacifier. The mother commenced a gradual weaning to bottle feedings at 6 months. 
It has not been possible to obtain further history on this infant. 

Discussion 

One is confronted here with an infant who made a rapid reduction in the number 
of his feedings, but prolonged the nursing time at least on some occasions. He made 
this reduedon in the number of feedings despite a somewhat slow gain in weight, turning 
to his thumb rather than to additional or still further prolonged feedings for the extra 
sucking which he apparently needed. 


Case 5 

A primipara, a boy, weighing 7 lbs. 13 ozs- at birth. He was placed on non-scheduled 
breast feedings when he was brought home from the hospital on the 13th day of life. 
For the most part he rarely demanded more than five daily feedings, but occasionally 
received as many as eight daily feedings. In general he nursed rapidly, often, during the 
early weeks regurgitating some milk during a feeding. There were occasional nursings 
during the early months lasting as long as 30 to 45 minutes. The infant gained weight 
rapidly, doubling his birth weight by two months. Because of the rapid gain in weight 
occasional attempts were made to limit the number of daily feedings but the mother 
slipped back after a few days or weeks to non-scheduled feedings. The infant was vveaned 
gradually from breast to bottle and cup feedings. He nursed partially at the breast until 
into the 10th month qE life. 

Thumb Sucking 

Thumb sucking commenced during the third month of life and at the time uf writing 
is still perisistent although gradually diminishing. The infant is 3 years of age. Thumb 
sucking occurs now during periods of fatigue or at bed-time. The mother has never used 
a pacifier. There has been no observable relationship between the onset nor the intensity 
of thumb sueikng and any change in the feeding program. 

Discussion 

It seems likely that in this case, as in case 2, that the infant received tou little sucking 
at die breast to meet his needs due to a rapidly flowing secretion of breast milk, and 
hence turned to thumb sucking. 
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Summary and Conclusions 

The feeding case histories of five thumb sucking children breast-fed on 
self-demand feeding regimes without limitation in nursing time have been 
discussed. Each of these children presented a different feeding history and 
the thumb sucking picture was similarly different in its onset, intensity and 
persistence. Two of the thumb suckers studied were siblings, another had 
an older sibling who also sucked her thumb. This latter child, however, was 
not fed on a self regulating feeding regime. The other two thumb suckers 
considered subsequently had younger siblings, neither of whom was a 
thumb sucker, thus ruling out any ready conclusion that thumb sucking 
inevitably runs in families. 

The fact that these five thumb suckers appeared in a study of only 26 
self-demand feeders, and that they therefore represent 19 per cent of the 
total sampling, is subject to the criticism that the total sampling of cases 
is small. Such a high percentage of thumb suckers in a group of self-demand 
feeders might never again appear. It should of course be recalled at this 
point that Levy did find a 6 per cent incidence of thumb sucking in his 
larger group of unscheduled feeders. The facts presented leave one no 
alternative but to conclude that whatever the cause or cure of thumb suck¬ 
ing, self-regulated feedings without limitation in nursing time are no 
complete panacea. 

This conclusion finds substantiation in an article by Bragrnan (1) in 
which he discusses instances of thumb sucking as portrayed in art; thus 
pointing up the fact that thumb sucking apparently occurred in cultures 
where, as far as we know, all children were fed on self-regulating schedules 
and permitted unlimited nursing time. 
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PHYSIOLOGICAL FACTORS AND PERSONALITY 
IN CHILDREN 1 

L. W. Sontag, M.D. 

Pels Research Institute 

One aspect of the study of individual differences in children which we 
feel is tremendously important is an appraisal of differences in physiological 
behavior in response to stress. I use the term stress to include any environ¬ 
mental impact or stimulus, either exogenous or endogenous. The running 
of the 100-yard dash is, therefore, an example of a physical stress. The 
initial efforts of a parent to condition a 6-or 7-months-old infant’s bowel 
action is also a stress situation for the infant, in this instance what might 
be called an emotional stress. 

The effort of the parent to make the growing child conform in his in¬ 
creasing social and physical contacts to a pattern which is acceptable and 
not too disturbing to the parents is in reality the application of a whole 
battery of successively applied stresses to which the child reacts, not only 
in terms of overt behavior but also with greater or lesser degrees of change 
in various aspects of body function. The infant who is too abruptly weaned 
reacts to his frustration not only with anxiety, irritability, and hostility; 
but also very probably with changes in the peristaltic rate of his intestine; 
in the vascularity of his kidneys and therefore their rate of excretion; in 
changes in heart rate, blood pressure, perspiration, and in many other ways. 
The birth of a little brother or sister into the family may create a very 
important stress situation for a child, as may entrance to school, or having 
a light with the little boy down the street. 

The whole social and emotional adjustment of the child is accomplished 
through a series of environmental stresses or impacts, and in response to 
each of these stresses there may be a greater or lesser degree of modification 
of many of the biochemical and physiological processes of the body; changes 
which may be momentary or very prolonged in their nature. They are an 
integral and highly important part of the behavior of the child as a whole 
organism in his life situation. They cannot be dissociated from other aspects 
of his behavior. A knowledge of individual differences in this somatic com¬ 
ponent of stress response is not only essential for an adequate understanding 
of social behavior, but it is also essential to the medical man who is respon¬ 
sible for maintaining the health and physical effectiveness of the individual. 
Perhaps the posing of some of the questions which evolve from a considera¬ 
tion of this field will help you in grasping the scope and significance of an 
understanding of the physiological components of emotion in response to 
stress. For example: 

IPaper presented at a general meeting of the Society for Research in Child Develop¬ 
ment in Chicago, III., December 27, 1947. 
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i) Why do certain individuals exhibit an excessive distortion of the 
function of some of the organs of the body as a part of their anxiety or 
hostility response to stress? You have all seen children who in an apparently 
not too disadvantageous environment were subject to constandy recurrent 
gastrointestinal upsets of a non-infectious nature, expressed by vomiting or 
perhaps periods of two or three days of diarrhea. Such so-called psychoso¬ 
matic manifestations are organ expressions of a disturbed emotional state, 
Why do such individuals express their disturbed state so heavily in terms of 
organ dysfunction while others may express it more in antisocial behavior? 

a) To what extent does the life experience of the individual determine 
whether his reactions to a threatening environment will be excessively in 
terms of such organ dysfunction rather than in hostile or aggressive behavior 
toward parents or associates? 

3) Is the selection of a given organ system for the expression of one 
component of emotional disturbance dependent upon what the use of that 
organ symbolizes to the child? One individual’s emotional disturbance may 
be accompanied by vomiting, another’s by diarrhea, another’s by asthma. 
Do each of these various organ dysfunctions, as well as others, have some 
symbolic meaning to the individual? And is it for that reason that a given 
method of physiological expression is selected? 

4) Are there inherited physiological capacities of organ systems which 
are the determinants of which system’s function will break down in a given 
emotional situation? In other words, are people born with unstable stomachs 
or colons or vascular systems, and so express anxiety primarily through the 
so-called inherited weak system? 

5) Is the nature and degree of organ expression of anxiety to be con¬ 
sidered as an integral part of the total personality pattern of the individual? 
Does the passive person who tends to suppress the hostility he must have 
toward any threatening individual or situation have a characteristic pattern 
of organ response to stress? 

6) Are there any linkages or relationships between the nature of the 
structure of an individual’s body and the nature and degree of distortion 
of physiological processes in response to stress? 

There are many and divergent opinions on all of these problems. The 
whole subject is currently of very major interest in the field of psychiatry 
as well as to students of child development, pediatricians, and others. 
Psychoanalytic literature refers occasionally to a constitutional factor as one 
possible determinant of the way an individual handles a frustrating, anxiety- 
or hostility-producing situation. Actually, however, analysts are usually 
inclined to explain such psychosomatic conditions as hypertension, colitis, 
constipation, asthma, etc., in terms of symbolism or as integral components 
of specific personality structure. The diarrhea of the colitis case is explained 
as a symbolic expression of hostility, a soiling with feces, as a substitute 
for the verbalization of resentment. The peptic ulcer case is presumed to 
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be a person with an excessive dependency need in conflict with his strivings 
for independence. Certainly it is true that in many instances in an individual 
suffering from such dysfunctions, one finds a life history and personality 
structure which are, to a considerable degree, in accord with such concepts. 
Nevertheless, one Is always faced with the fact that there are many more 
individuals who, while comparable in life history and personality structure, 
do not manifest such symptoms of organ dysfunction. 

At the Fels Research Institute in Yellow Springs, we are conducting a 
longitudinal study of the growth and maturation of structure and function 
of children. As a part of this study we are attempting to measure a number 
of physiological variables and their changes in response to stress. I think 
I should explain that by stress I mean one of two or three types of physical 
stress. Ideally, we should like to determine how an individual’s physiologi¬ 
cal pattern changes in response to some anxiety-producing situation we 
might use. But it is very difficult to use any anxiety-producing situation 
which has the same meaning for any two individuals; therefore, the use, 
for example, of anxiety-producing motion pictures, or shock-avoidance learn¬ 
ing tasks, etc. has been discarded in favor of such ‘'physical” stresses as 
immersing a hand or a foot in cold water for a minute, or tilting an indi¬ 
vidual with his head down at a 45 0 angle for a period of 2 l / z minutes. 
Such stresses are more easily standardized and administered; and it is our 
belief that their effects are less commonly influenced by previous life ex¬ 
periences, etc. Yet, although they are physical stresses, they produce physio¬ 
logical response patterns and changes in such patterns which are almost 
exactly comparable to those resulting from visual or auditory stimuli. 

The physiological variables which are measured before, during, and after 
such stresses include skin resistance, blood flow and blood flow variability 
by means of the plethysmograph, blood pressure, and heart rate and regu¬ 
larity. The selection of these particular variables is made on the basis of 
representation of as many organ systems of the body as possible and also 
upon the practical necessity of selecting such variables as are relatively easy 
to measure. Serial measurements of a number of blood constituents and 
metabolites excreted in the urine are also made, but are done under basal 
conditions and not at the time of application of stress. 

The period of measurement is divided into three parts. The first period 
of relaxation lasts for g 1 /^ minutes. One of our measures is the change of 
the various variables which occurs during this rest period. There is then 
a period of stress which is 1 minute if the cold water immersion method 
is used, 2 /4 minutes if the tilt-top table is used. The change in the variables 
during this stress period is another factor measured. A 5-minute recovery 
period follows the application of the stress, and the degree of return to 
normal of the variables during this period is a third set of measurements 
which are taken. 
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Interruptions resulting from the war have set back materially our progress 
in the collection of data in this area; nevertheless, a few interesting results 
and leads are beginning to emerge from our work. One of these is that 
there appears to be a sex difference in physiological response to stress as 
measured on the tilt-top table. In a group of boys and girls ranging around 
ia years of age, we found: i) that girls exhibit more palmar conductance 
relaxation than do boys; a) that girls exhibit a greater diastolic blood 
pressure relaxation than do boys; 3) that girls exhibit a greater physiological 
reaction to the stress in terms of palmar conductance and systolic blood 
pressure, but not in terms of diastolic blood pressure; 4) that girls recover 
more quickly in palmar conductance, systolic blood pressure, and diastolic 
blood pressure; 5) that girls adapt themselves less to the stress in palmar 
skin conductance than do boys. In summary, girls are not only more re¬ 
active to this stress than are boys, but they also relax more readily and 
recover more quickly from the stress. 

The fact that sex differences exist in stress response patterns and that 
they are of a different magnitude in different systems suggests the possi¬ 
bility that part of the difference in incidence of such psychosomatic dis¬ 
orders as peptic ulcer and hypertension may have its foundation in such 
sex differences in stress response. A second interesting speculation is whether 
within each of the sexes the masculinity or femininity of the physiological 
response pattern tends to be associated with the masculinity or femininity 
of the personality. In other words, do passive, effeminate boys have a physio¬ 
logical response pattern more nearly that characteristic of girls and do 
aggressive, tomboyish, masculine girls have response patterns more nearly 
approaching those of the average boy? As yet, I can offer you no answer 
to this question. In certain other deviations of personality there are, how¬ 
ever, strong suggestions of characteristic physiological response patterns. 
For example, the individual with the flat affect, whose contact with others 
is always poor, who lives primarily within himself has physiological response 
patterns very resistive to stress. 

Another aspect of our study which was published by Dr. Jost and my¬ 
self some time ago indicated that the autonomic patterns of individuals tend 
to approximate each other in accordance with the closeness of kinship. 
Monozygotic twins and triplets have autonomic scores which are very much 
alike. Those of siblings are much more likely to be similar than those of 
non-siblings and much less likely to be similar than those of monozygotic 
twins. Paired cousins resemble each other on the average much more nearly 
than do paired unrelated children, but less than do siblings and much less 
than do monozygotic twins. These findings, while not conclusive, suggest 
that the patterns of organ response of the individual are in part an inherited 
characteristic, subject to modification, of course, within the limits of physio¬ 
logical capacity of the individual. 
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In conclusion, studies of the physiological components of personality 
seem to be essential to a symmetrical expansion of an understanding of 
the total behavior pattern of human beings. A few interesting and sig¬ 
nificant facts are beginning to emerge from studies of this aspect of human 
development which are being conducted in various institutions in this 
ecu i'i try. 
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INFLUENCE OF METHODOLOGICAL FACTORS 
ON DOLL PLAY PERFORMANCE 1 
Robert R. Sears 

Iowa Child Welfare Research Station 

Doll play is like clay modeling, painting, Rorschach interpretation and 
ail the other varieties of projective tests; a child’s performance carries an 
almost overwhelming aura of revelation to a sensitive observer. At first the 
child explores; like a rat in a maze or a man in a new house, he familiarizes 
himself with the physical details of his environment. He wants to know 
where things are, what they are made of, how they feel, and what they do. 
Then he reorganizes, shifting things this way and that, making the new 
world fit his preconceptions of what a world should be like. The living 
room goes here and the kitchen stove goes there, and this wall comes out 
and that chair stands closer to the table. It is not very different from a man 
entering his hotel room; the bellboy never fixes things quite right. Then, a 
little awkwardly, the youngster makes his first tentative efforts at living in 
this new world. He has been told he can do anything he wants in it, and 
he starts out with homely routines. There are people here, family people, 
and he knows what is customary. Mother cooks at the stove, daddy reads 
a newspaper in the living room, the children take a bath and go to bed. 
All this is very safe and very understandable. 

But suddenly the observer realizes there has been a change, not a quick 
or easily detectable one, but one that has taken several minutes and has just 
now reached the observer’s threshold. The child is more intent on the dolls, 
less reactive to the observer, and he is living strangely in this new fantasy 
world. He begins to tell stories that have no immediate parallel in his real 
life; he makes the family people behave as family people virtually never do. 
There are fantastic punishments and catastrophic accidents, social roles are 
reversed, and a few routines like toileting may exclude all the rest of 
ordinary everyday activity, 

And then the observer has a feeling that blinds have gone up, and he 
is seeing the inner person of this child. It is as if the child were making 
him see this family world as the child himself sees it—or, perhaps, as he 
would like to see it. There are nuances and subtleties that cry out for in¬ 
terpretation. For instance, I saw a 6-year-old boy whose pediatrician referred 
him because of evident signs of anxiety and tension. The mother reported 
no conflicts between herself and her husband, but her manner left me skep¬ 
tical, The boy’s doll play during two half hour periods contained only one 
brief instance of social interaction between the father and mother dolls. 

1 Paper presented at a general meeting of the Society for Research in Child Develop 
ment held in Chicago, Ill., December 27, 1947. 
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All their other behavior was stiff and parallelistic. That kind of doll play 
is rare in normal 6-year-olds, and it was a temptation to assume that my 
suspicion of marital discord was correct, that the boy saw his parents as 
never coming together. 

This way of thinking about the manipulative activity of doll play is very 
seductive. It offers an open sesame, a kind of psychological X-ray, into the 
motivational systems of very young children—and in all the field of human 
behavior, there is no darker cavern more in need of illumination. But much 
as we may need new devices for entering this great unknown, we need 
validation and objectification of measurement more. Are such interpretations 
true? Was this child really seeing his parents as cold-isolates, prowling 
separately and dangerously through his gloomy life? A comment of Titche- 
ner’s seems suspiciously apt: “The wish is father to the thought, and the 
thought is but the wish become dogmatic.” The ambiguous character of 
children’s play can be a dangerously fertile stimulus to the projection of 
our own interpretative predilections. 

Another source of potential error lies in the failure to evaluate properly 
the influence of variables that are irrelevant to the personality of the child. 
If an investigator’s main concern is with a youngster’s motivational systems, 
his habits, or his perceptions of the environment, care must be taken that 
the investigator’s own procedures do not determine the performance in 
unknown ways. To guard against such danger, he must discover all the 
conditions that produce different kinds of performance. 

At our present primitive stage of understanding, these conditions can be 
lumped under two main rubrics. The first is methodological and the second 
is experiential. The methodological variables are those the investigator 
controls himself, the stimuli and manipulanda he provides for the child. 
The experiential variables are those of the child, the stimuli that have 
acted on him, the experiences he has had, the roles he has played. It is 
these latter relationships in which a researcher on childhood personality is 
ultimately interested, but if doll play is to be used as a measuring device, 
the methodological factors may not be ignored, for it is they that largely 
determine the constants in doll play performance. It will be well, therefore, 
to examine the available research data with a view to discovering how much 
and in what ways methodological variation influences the play. 

Recording and Measuring 

There are various ways in which the doll play performances can be re¬ 
corded or measured. Four main procedures have been reported so far. The 
first, perhaps best characterized by the work of Conn (3), Dcspert (4), and 
Lerner and Murphy (7), places emphasis on a qualitative description of 
thematic content. The second, exemplified by Erickson’s work (5), involves 
analysis of the ways in which the child organizes his materials. The third, 
a quantitative method devised by Bach (1), provides a set of carefully 
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defined content categories which are used for behavior unit recording, It 
differs from the earlier methods in that its categories represent certain 
psychological abstractions, such as aggression, affection, and tangentiality, 
rather than common sense descriptions of behavior. While this procedure 
reduces the personalized character of a report of a child’s doll play, it 
achieves the important goal of permitting quantification and, hence, com¬ 
parison of one group of subjects with another (cf., n). The fourth method, 
used by Pintler (9) and others (2, 8, 10, 12), is essentially a modification 
of Bach’s, but with partial application of time sampling in place of be¬ 
havior unit recording. This eliminates certain statistical problems but also 
decreases the sensitivity of the measurement somewhat. 

Recording and measurement seem to develop by the cut and try method. 
Attention must be devoted to the kinds of concepts into which the raw play 
is converted, and to the quantification of the observed behavior. The present 
techniques leave much to be desired in respect Lo the cogency of the measures 
obtained, but they do permit crude quantitative comparisons of the effects 
of different doll play methods. 

M aterials 

There are many ways in which the experimenter can vary the presenting 
of materials to the child. The first problem lies in the nature of the materials 
themselves. The dolls and doll furniture can vary, for example, in degree 
of realism . Phillips (8) compared the performance of two groups of twenty 
preschool children presented with different types of furniture, One set was 
very realistic and contained much of the furniture to be found in a small 
middle-class home. The other set was composed of the same number of 
pieces, but the units were wooden blocks of various shapes and sizes, and 
bore only a vague and ambiguous resemblance to furniture. During an hour 
of doll play, the children presented with realistic furniture and dolls explored 
their materials much more than did the other group, but spent much less 
time organizing the doll house. The realistic materials also led to more 
continuity in thematic content; there were fewer theme changes. However, 
if one were interested in studying children’s organizing behavior rather 
than the thematic content of their play, it is evident that the ambiguous, 
unrealistic materials would better serve the purpose. The differences here 
are similar to those between the ambiguous Rorschach blots and the rela¬ 
tively meaningful Thematic Apperception pictures. 

Another variable, the degree of initial organization of the materials, has 
been studied by Pintler (9). To one group of twenty preschool children, 
realistic materials were presented in organized form. To a second group, 
the materials were presented in unorganized form, as in the Phillips study. 
It is hardly surprising, of course, that the latter group spent much more 
time in organizing activity. Again the implication is clear that the method¬ 
ology determines how much organizing behavior the observer will have an 
opportunity to observe. Llowever, an observer primarily interested in the- 
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made content will see more of that if he organizes the furniture into house¬ 
hold form in advance. In the course of an hour’s observation; too, he will 
observe more instances of thematic aggression and aggression will occur 
earlier in each session. There is some indication, too, that the organized 
materials lead to more nonstereotyped play, that is, to the individualistic 
and imaginative actions that depart from the routines of real life. Some of 
this is accounted for by fantastic forms of aggression, but not all of it. 
There is also more role reversal. 

Neither of these two variables, realism or initial organization> has any 
detectable effect oh the amount of time the child spends on such routine 
thematic play as getting dinner, going to bed, bathing, or playing in the 
living room. Nor is the amount of tangential behavior influenced; the child 
sticks to his dolls as well under one condition as another. 

Another aspect of the materials is the extent to which they provide fantasy 
support or stimulation. The setting provided for the child’s play can ap¬ 
parently vary in its effectiveness as an instigator to thematic play. If the 
fantasy environment contains few objects to which the child has ready-made 
fantasy responses, his play seems to lack the thematic variety it has in an 
environment containing more such stimulation. 

No fully controlled investigation has been devoted to a test of this sup¬ 
position, but two recent studies have given it indirect support. In a study 
of sex differences, Bremer (n) compared the effects of two fantasy environ¬ 
ments, one a household setting and the other an outdoor or yard setting. 
Both set-ups were made of stiff cardboard and all but one or two pieces in 
each were glued down. The same dolls were used with each, and the same 
children were presented with both settings. It seemed to Miss Bremer and 
me that the yard, containing fewer objects than the house and none of the 
conventional toys (except a sandpile, slide and swing) such as children 
usually play with outdoors, was significantly less sdmulating to ready-made 
play themes. This is a matter of sheer judgment, however, and some other 
interpretation might better account for the differences obtained. The yard 
setting produced substantially more aggression, particularly of a tangential, 
nonthematic type. The children seemed to be frustrated by the doll play, 
and turned toward the experimenter to express their annoyance. They also 
showed more nonaggressive tangentiality with the yard setting. 

In another study, Jeffre (6) used only two dolls, mother and child, instead 
of the full family used by Phillips and Pintler. The setting was organized 
and realistic. Jeffre obtained only a third to a half as much thematic play 
as the other investigators; likewise, as in the Bremer study, there was a high 
incidence of tangential aggression, particularly toward the materials them¬ 
selves. 

Neither the Bremer nor the Jeffre experiment gives critical evidence on 
the influence of fantasy support, but both suggest that a lack of such stimu¬ 
lation reduces thematic content and increases tangential aggression. 
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A fourth, aspect of the materials that influences performance is the doll 
family constellation. One common assumption on which the use of the 
term “projective” is applied to doll play is that the child identifies himself 
with one of the dolls, and interprets the other dolls as being his family or 
associates. Most investigators appear to have tried to further this identifica¬ 
tion to some extent. It might be supposed that the process would be facil¬ 
itated if dolls were used that exactly represented the child’s own family or 
associates. Robinson (10) tested this assumption by presenting one group 
of 15 preschool children a duplicative doll family; and a matched group, 
a standard family composed of father, mother, boy, girl and baby. All the 
children were from one- or two-child families. Measurement of the doll play 
was similar to that used by Phillips and Pintler, but a record was also kept 
of the frequency of signs of identification and of the agents and objects of 
thematic aggression. The signs of identification included all activity or 
verbalization that related the child or his family to the materials or to a 
theme. Robinson found that 37 of the 50 children showed such signs at 
least once, but there was reliably more frequent occurrence of them in the 
group presented with the duplicative doll families. These children also 
showed somewhat more aggression toward the mother doll and toward the 
doll that represented the subject himself. 

The importance of this difference is suggested by an analysis of the corre¬ 
lates of identification. In general, it appeared that a high amount of identifi¬ 
cation was associated with a low amount of aggression, as if acknowledg¬ 
ment of the “realness” of the doll play situation made the child act more 
“real,” i.e., more temperate, in his expression of aggression. The converse 
relationship, low identification and high aggression, did not hold, however; 
all degrees of aggressiveness were observed among the youngsters with low 
identification scores. 

If identification is of importance, the use of the duplicative doll family 
appears to be one way of securing it without risking the consequences of 
direct suggestion. Bach (1) found that such verbal suggestion created re¬ 
sistance in some children, and that these non-identifiers gave evidence of 
greater inhibition of aggression later in the doll play sessions. His procedure 
differed from Robinson’s in that he directly suggested identification, while 
Robinson simply provided the fantasy support for it without herself enter¬ 
ing into the stimulation. 

Experimenter-child, Interaction 

Although play therapists have been deeply interested in the relationship 
of the child to the therapist, little is known of the effects of different 
methods of interaction. There are various ways of presenting the situation 
to the child, Bach’s findings, cited above, indicate that the direct suggestion 
of identification may tend to create a withdrawal and a generalized in¬ 
hibition of play. By trial and error most investigators have found that a 


194 



ROBERT R. SEARS 


quiet, non-intrusive approach leads to the quickest involvement of the 
child in play. 

Once play is under way, the experimenter has various choices. He can 
sit passively, appearing not to notice the child, or he can notice the child 
but interact very little, or he can be actively interested and be very respon¬ 
sive to what the child is doing; in addition to these variations, he can be 
general or specific in urging theme elaboration and can even attempt to 
secure from the child, or give himself, interpretations of the play. 

One attempt has been made to discover the effects of these different pro¬ 
cedures. Pintler (9) used a low level of interaction with one group of twenty 
preschool children and a high level with another. The low level included 
only rapport-maintaining remarks and stimulation to stay in the situation, 
i.e., control of tangentiality. There were no more than five such interactions 
between child and experimenter in each 5-minute period. The high level 
procedure involved 15 to 20 interactions per 5-minute period, and included 
generalized stimulation toward thematic play. 

The high level of interaction produced very considerably more individu¬ 
alized thematic play and more different themes during the play sessions. 
It also led to a higher incidence of thematic aggressive actions and a shorter 
latency period before the appearance of the first aggression. The low level 
of interaction produced, or perhaps more correctly, permitted, somewhat 
greater tangentiality. The amount of routine thematic play did not seem 
to be influenced by these variations in method of interacting. 

Duration of Session 

Still another factor that the experimenter can vary almost at will is the 
duration of the doll play session. The effects of play are cumulative in 
various ways, and the nature of the child's performance during any given 
period is in part a function of what experience he has had before. For 
example, there is ordinarily a latent period before any aggression occurs. 
The child appears to need this time to test the experimenter’s tolerance of 
aggression. When he finds no retribution, he exhibits hostility with progres¬ 
sively greater freedom. During a half hour of play, there is a continuous 
increase in frequency of aggressive acts if these are charted for successive 
five-minute intervals. Thus an average frequency per unit of time for a 15- 
minute period will be less than one for a 30-minute period (11). Similarly, 
exploratory and organizational behavior are, in the main, reactions to the 
newness of a situation, and are concentrated in the first few minutes of 
play. The relative amount of such activity is inevitably a function of how 
long the child plays. 

In the study by Phillips (8), comparisons were made between the play of 
two groups of preschool children, one of which had a full hour of con¬ 
secutive play and the other of which had three 20-minune sessions spaced 
through a week, no two sessions ever occurring on consecutive days. That 
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there proved to be more exploration and organization in the hour com¬ 
posed of three short sessions than in the continuous hour is not surprising; 
to some extent the situation was a new one each time a child had been away 
from it for 48 hours and then returned. Comparisons of frequency by 20- 
minute intervals showed no difference between the groups in the first 
20 minutes, but reliably less exploration, during the other two periods, for 
the continuous hour group. 

There was fairly clear indication that the long lession was more frus¬ 
trating to the children than was a series of three short sessions. An hour is 
a long time for 3- and 4-year-olds to concentrate on one activity. There was 
more tangential behavior toward the end of the continuous hour group, 
and, too, tangential aggression increased slightly. 

In general, the long session appeared to tax both child and experimenter. 
What it saved in time, that would otherwise have been devoted to repetitive 
exploration, was expended in increased tangentiality rather than in produc¬ 
tive thematic play. Tangentiality may sometimes be a sign of anxiety, but 
more often it is associated with fatigue and boredom. If an investigator is 
intent on securing thematic materiaL, the child’s constant withdrawal from 
the task is not only a nuisance but disrupts the flow of play and quite 
possibly keeps the child oriented more to realistic matters than to his own 
fantasies. 


Conclusion 

These methodological facts are hardLy exciting. They do not contribute 
in any direct way to an understanding of how doll play may be used for 
analyzing sibling rivalry, repressed hostility, the roles of family members, 
or intrapersonal conflicts. They are simply the necessary brush-clearing and 
hump-leveling required before we go on to erect a structure of facts and 
theories that will relate to the experiential determinants of doll play 
behavior. 

There is still much to be done. The experiments that have been sum¬ 
marized here have dealt with a narrow range of variation. Materials can 
vary in many other dimensions than those which have been studied; they 
can include life-size dolls, for example, or environmental gadgets covering 
a much wider range than the household or school settings that have been 
reported here. The experimenter-child relationship has been barely touched; 
the whole field of interpretation is yet unexplored, and there is no sound 
information about the effects of different devices for anxiety reduction. 

However, the variables so far examined will aid in establishing bench 
marks for methods that can at least provide comparable data from one ex¬ 
perimental situation to another. And if we are eventually to discover pro¬ 
cedures by which the experiential representation can be isolated and under¬ 
stood from the child’s projective play, these basic constants must be provided. 
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